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A brilliant 


solution to an 


old problem 


ere is a small stecl-cased meter of a size suitable for 
ost modern homes made in such a way that it can 

rapidly dismantled when necessary, and almost as 
apidly re-assembled. At the same time it includes the 
ost modern mechanical design features to ensure long. 
liable life and consistent accuracy. 

he outer case is made in two halves joined horizontally 
by a gasket held in position by extruded aluminium 
lips. The two halves can be swiftly and easily separated 
by compressing the meter in a simple jig, and sliding 
bf the clips. The whole metering mechanism, which 
§ assembled to the valve plate, can then be lifted out as 
complete unit. 


The Zephyr is alternatively made with the two halves 


bined by a single horizontal soldered seam. 
All these meters are now badged at 150 cu. ft./hr. 


Appreciably lower price than 
the conventional tin-cased 
domestic meter. 


Lower maintenance cost. 


Smaller chassis and case size. 


Easily detachable prepayment 
mechanism. 


Improvements in mechanical 
design. 


PARKINSON COWAN GAS METERS, Terminal House, 52 Grosvenor Gardens, London, S.W.1. 
Telephone SLOANE O11! 
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COMPRESSORS 


Serving 


Industry 


Millions of cubic feet of gas are used daily in factories 
and homes throughout the country. 

The comprehensive nature of DONKIN equipment is such 
as to cover every phase of gas distribution and control. 
Over I50 years experience, sound engineering practice and 
design together with first class workmanship have proved 
the reliability of DONKIN products which are well known 
in many parts of the world. 


GOVERNORS 


THE BRYAN DONKIN Co. L1o. CHESTERFIELD 
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EXACT DUPLICATION 


This can be unexpected but 
when it’s a case of elevator 
buckets we can guarantee 
that you won’t be able “to 
tell "em apart” ! 


You merely send us a worn 
out or damaged bucket, 
specify the number required 
and leave the rest to us. 


JOHN INGHAM & SONS, LTD. 
MIDDLESTOWN - WAKEFIELD 


Telephone: Horbury 49/50 
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They remind one of different worlds, the 1d. black postage stamp 
of 1840, and the modern T.G. meter. Yet, they have something 

in common— both are the products of true craftsmanship. 

First issued on 6th May, 1840, the 1d. black was printed by 
Perkins, Bacon & Co. from an engraving by Frederick Heath. 

The design was based on a watercolour by Henry Corbould from 
the City Medal engraved by William Wyon, and is presented 

as a fine example of the engraver’s art. The T.G. meter 

epitomizes craftsmanship and the T.G. ‘G’ prepayment mechanism 
is accepted as the most modern precision movement on the market. 
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New Deal for Dealers 


Dealer Convention, held in London on March 18, 
Mr. A. F. Oatley, Chairman and Managing 
Director of Cannons, said: ‘I am grateful to think that 


Do the North Thames Gas Board’s first 


| am serving a nationalised gas board with the private 


enterprise touch.’ Mr. Oatley was genuinely speaking 
off the cuff and, moreover, his purpose was to inspire the 
120 dealers present with confidence in the gas industry’s 
future and the advantage they would gain as a result of 
working more closely and energetically with the Board. 
In a way his statement was amusing in that of all the 
area boards the North Thames is the most nationalised 
—indeed it might almost be said that it was nationalised 
long before nationalisation! But what he meant was 
that to hold a convention of this type, extremely well 
organised and full of enthusiasm, was more typical of 
private enterprise than of what is generally implied by 
nationalisation. 

Of course, Mr. Oatley was quite right. This was a 
first-class promotional affair. But at the same time it 
must be remembered that the North Thames Gas Board 
had a considerable start on the other boards in this 
matter of dealer outlets. The Gas Light and Coke Com- 
pany’s dealer scheme started 24 years ago, and within 
three years had an annual turnover of £600,000—a lot of 
money in 1937. On nationalisation there were 400 
dealers in the area. The number is greater now, and 
although their individual value varies considerably, they 
nevertheless constitute a very useful appendage to the 
Board’s normal sales machine. This long-established 
Organisation is no doubt the principal reason why the 
North Thames dealer scheme seems to work more satis- 
factorily than those in other areas. It will be remembered 
that at the Sales and Service Conference at Harrogate 
there was much wailing and gnashing of teeth about the 
failure of dealer schemes to bring in the business, and 
that in contrast to the general experience one North 
Themes delegate, speaking of his own job, which was to 


contact dealers at London store level, said: * They are 
not just interested in discount but in the industry 
because I have made it so.’ This attitude towards dealer 
co-operation is important and the Board is lucky to 
have men who think in this way. It is also lucky in that 
the area embraces the major London stores, with whom 
the Board has an admirable tie-up. Representatives of 
stores such as Harrods and Selfridges were present at the 
meeting, and so were dealers in a smaller, but propor- 
tionately no less valuable, way of business from places 
as far apart as High Wycombe and Southend. 

Mr. S. G. Aberdein, the Commercial Manager, who 
took the chair, conducted matters with firmness, and 
much of the success of the meeting was due to his 
courtesy and willingness to answer questions frankly and 
fully. Supporting him were his deputy, Mr. G. H. W. 
Madge; the Board’s P.R.O. Mr. Leslie Hardern; Watson 
House in the angular and expert shape of Mr. L. W. 
Andrew; and the manufacturers, represented by Mr. 
Oatley and Mr. F. P. S. Stammers, Managing Director of 
Ascots. It was a strong team and between them they 
covered all the important aspects of what makes a 
dealer scheme tick. Mr. Aberdein described the object 
of the meeting as ‘ a free and friendly exchange of views 
with the object of increasing dealer sales.’ It was just 
that. 

Perhaps the most important point to emerge was the 
fact that the Board is to re-introduce canvassing dealers. 
Before the war the Gas Light and Coke Company can- 
vassed extensively and with huge success. Indeed, there 
was too much success, initially, in that there was over- 
selling and uninformed selling, resulting in a certain 
amount of dissatisfaction and financial difficulty for 
some consumers. That fact is fully recognised today. 
Indeed, we believe the lesson has been taken too much 
to heart. Why else should the Board have waited so 
long before bringing back such a first-class selling 
medium? And we have known sales managers in other 
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parts of the country shake their heads and refer darkly 
to the evils resulting from the pre-war G.L.C. sales push. 
The fact is, of course, that one must profit by one’s 
mistakes, and the mistake here lay in over-eagerness 
which led to a certain failure to take the necessary pre- 
cautions. Clearly the North Thames Board is not going 
to fall into the same trap as its predecessor. Dealers 
employing canvassers are to be asked to let them take 
a five-day course at Watson House and only men of 
a certain standard will be allowed to undertake this 
work. We regard this decision to canvass as a very 
important step forward. We hope other boards will 
follow suit. 


One result of stimulating dealers to further effort is an 
increase in the demand for publicity material. Mr. 
Hardern, who promised help in a number of ways, gave 
an outline of the publicity undertaken by his Board 
which made interesting and impressive listening. He 
explained that in addition to advertising in the London 
evening papers, advertisements were regularly placed in 
102 weekly local papers. Posters appeared on 700 sites 
as well as on vehicles and in showrooms. London’s buses 
carried 2,200 interior strip advertisements and 170 strips 
running along the outside coachwork. Filmlets appeared 
in 150 major cinemas daily, half a million stuffers were 
sent out each quarter with accounts (one dealer at the 
meeting suggested these same stuffers might be used by 
dealers in a similar way); and other outlets included 
public relations magazines, exhibitions, displays in the 
Board’s 90 showrooms, visual aids for schools, 
co-operation with TV advertising, and so on. Quite an 
undertaking! 

Mr. Madge referred to what he called ‘local sales 
events ’ which are apparently a fairly new development. 
These are triangular arrangements embracing Board, 
dealers and manufacturers. So far 18 such events have 
been held, using 55 showrooms and 58 dealers. There 
would seem to be a bright future for these heavily 
concentrated campaigns. 

An open forum can usually be relied upon to take the 
temperature of a meeting. On this occasion the ques- 
tions asked, although sometimes based on a criticism of 
some aspect of the dealer scheme, were remarkable for 
the emphasis placed on a genuine desire to help—for 
example, some dealers were anxious to be able to take 
accounts and to extend the service they themselves gave 
in other ways. Even a question about the Board’s policy 
concerning coke-burning appliances, which could have 
led to argument, was diplomatically answered by Mr. 
Aberdein and as diplomatically accepted. 

All in all, this was one of the most heartening signs 
of a more determined attitude towards sales that we 
have seen for some time. In order to compete with 
electricity we must greatly extend our sales outlets and 
see that those outlets function as smoothly as possible. 
A gas board dealership can be quite an attractive 
proposition to a hardware shop or multiple store, since 
it carries with it no warehousing problems and has the 
backing of the board’s service organisation. But a 
dealership, like life itself, is what you make it. It can 
only produce the best results if there is a firm conviction 
on the part of the dealer that he is on to a good thing. 
To instil that conviction into the minds of the dealers 
present was the object of the North Thames convention. 
We think it succeeded. 
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Town Gas from Oil 


HE importance of oil to the gas industry has 
once again been stressed—this time in a poper to 


the London and Southern Section of the {nstitu. 
tion. Two years ago this journal commented on the 
close relationship that seemed to be developing between 
oil and the gas industry and, in a general survey, 
showed how a good understanding between the gas and 
oil industries together with suitable plant in whicli town 
gas of the correct characteristics could be produced, 
would be very much to the mutual benefit of both these 
industries. It seemed to us then that large volumes of 
town gas could be generated in compact units of com- 
paratively low capital cost. Most of these could be 
automatically operated and supervised by plant atten- 
dants possessing reasonable intelligence. The easy avail- 
ability of feedstocks, if the plant was built near a refinery 
or within easy access to an oil depdt, would reduce 
transport costs, and the constancy of the quality of the 
gas produced would make gas production from oil an 
attractive proposition at a time when the gas industry 
was making such concerted efforts to reduce its 
production costs. 

In the paper, ‘ A Review of Modern Oil Gas-making 
Methods,’ Dr. G. Milner and Mr. A. S. Taylor, both of 
the Power-Gas Corporation, who are in touch with oil 
gas plant all over the world and have had experience 
with town gas of many different specifications, describe 
the most important processes now being exploited. They 
go fully into the theories on which the processes 
described are based and show how each process may be 
applied to the production of specific gases. 

The authors describe in some detail the ‘ High B.T.U.’ 
oil gas process which has been developed in America to 
supplement natural gas supplies at times of winter peak 
demand. It would perhaps seem strange that natural 
gas supplies should need to be supplemented but, since 
it is necessary that trans-continental pipelines be worked 
at as near 100% load factor as possible throughout their 
working life, peak demands must be met from some 
other source. 

The application of this process to Great Britain is 
somewhat limited except as a means of gas for enrich- 
ment. When oil is treated by this process, carbon black 
is a useful by-product, so that the process might be 
a profitable proposition in this country. Other pro- 
cesses described in the paper are the application of 
heavy oil for carburetting in a water gas plant, the 
catalytic cracking of oils of varying qualities and charac- 
teristics and the partial oxidation of oil by what is 
generally known as the .Texaco process. But let it not 
be thought that the paper by Dr. Milner and Mr. Taylor 
is merely a recapitulation of what is already familiar to 
the gas industry. 

The fresh interest to the industry that the paper will 
arouse was immediately made apparent by the large 
number of members that heard the paper and the 
interesting discussion that followed. 

It seemed that all those who took part in the discus- 
sion had not only a contribution to make from their own 
practical experience of working such plants but were 
also anxious to pool such experience in exchange for 
what others had to offer. Perhaps one of the most 
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interesting single items discussed was the use of models 
for investigating the flow conditions in plants of the 
Segas and Onia-Gegi types. To demonstrate their use 
in the paper, Dr. Milner had shown a film in which 
water coloured by certain dyestuffs had been made to 
fow through a glass model of such a plant. Are the 
conclusions which models give directly applicable to 
full scale plant? The general opinion was that they 
are not, but that they did offer an excellent guide to 
what might be happening in cases of difficulty with new 
processes being carried out in plants of proved and 
perhaps traditional design which needed some slight 
modification under slightly different conditions of 
working. 

Dr. Milner pointed out how these processes could be 
combined so that a particular type of gas, or a particular 
reactant could be made available in one plant, instead 
of having to process a cracked oil gas more than once 
or to purchase the reactant. Such combinations, he 
suggested, were a Texaco plant with the hydrogenation 
process of Dr. Dent, or the Texaco and Semet-Solway 
process of thermal cracking. 

For our part, we were particularly struck by the 
obvious enthusiasm with which this paper was received 
—an enthusiasm not entirely borne of the mere achieve- 
ment of new processes by gas engineers, but also of a 
realisation that the industry’s salvation lies in new ways 
of gas-making, especially if small coal can possibly take 
the place of oil as in the Dent process. 

Some form of refined fuel will be needed for space 
heating in the future, since fewer and fewer housewives 
are interested in stoking solid fuel boilers, and in this 
field gas should be supreme. 

Let the gas industry gasify the raw materials from 
both the coal and oil industries and distribute them to 
the public by existing networks. The public will be well 
served and become gas-minded once more while the 
country as a whole will benefit from the potential sources 
of chemical raw materials; the two extracting industries 
would be content to produce them. 


Careers in Industry 


most important thing facing him is his choice of 

a job. He wants it to be congenial and satisfying, 
as well as remunerative and secure. It must also have 
some element of adventure about it. Leaving university 
or the grammar or modern secondary school it is hard 
for anyone to grasp fully the many possibilities open to 
him before he makes his choice; the last thing he wants 
to risk is the possibility of having to change horses in 
midstream—a notoriously unsatisfactory process. 

With these thoughts in view, doubtless, The Times is 
publishing a series of supplements entitled ‘Careers in 
Industry,” covering a very wide range of careers from 
the * Attractions of Atomic Energy’ through ‘ Ever 
Widening Horizons in Gas’ to ‘ Railways, Banking and 
Management.’ The attitude of mind of the industries 


T= the young man leaving school or university the 


} concerned may be interestingly compared to the corre- 


sponding attitude before the war. Now, industry is 
dlive to the fact that the value of a trained person is 


, &xceedingly high. 


To quote from the article introducing the first supple- 
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ment: ‘ British industry had good ground for com- 
plaint in the years before the war that it generally failed 
to get the best youths and men that came on the labour 
market. For graduates the attractions of the Civil 
Service, at home or in the Empire and the professions 
. were more than industry could match.... 
Boys left the grammar school persuaded of the 
superiority of white collar jobs. For many industry was 
dirty, insecure and dull. ... That these sentiments 
were widespread was at least largely industry’s fault.’ 
The proof that industry’s attitude has changed 
towards the recruitment of intelligent young men is 
made abundantly clear in these supplements. For not 
only are the industries represented here willing to take 
on recruits, but they are also willing to pay them while 
they are being trained. This is indeed a change of heart 
since it is well known that, however brilliant an under- 
graduate or gifted a potential craftsman, both will need 
a great deal of expensive training before they are of 
any use to their employer. This is a long term invest- 
ment which industry is quite prepared to take, provided 
the young entrant is equally ready to carry out his share 
of the bargain. 


Correspondence 


‘Co-ordinating’ Fuel Services 


DEAR SIR, 


I was intrigued by Mr. W. B. McArthur’s letter in last 
week’s “GAS JOURNAL.” Not so much for what he said but 
because of the umpteen points he left unsaid. 

Mr. McArthur confidently proposes ‘a basic balanced fuel 
and power policy within the national economy.’ ‘ Balanced’ 
by whom and to what end? To the greater satisfaction of 
the consumer and to the greater happiness of the employee? 
Does bigger mean better in these matters? Are the regional 
units in gas, coal, and electricity not already big enough? 
In the purely technical and engineering sense they could 
possibly be larger. But what of administration? Do larger 
units mean greater efficiency? The answer appears to be 
‘No.’ The popular complaint that ‘ things have to go through 
too many channels’ is as concise a way of summing up the 
situation as any. Electronic computers and mechanised 
accountancy systems can speed up certain processes. But the 
basic problem of all large organisations remains: ‘If I have 
a query (whether as an employee or consumer) how soon can 
! get a straight and definite answer?’ 

* Decision-delay ’ is the curse of the big unit. It seems to 
me that the gas, coal, and electricity industries have sufficient 
problems (especially in administration) on their own door- 
steps without having them still further complicated by some 
‘pie in the sky’ co-ordination/integration structure. ‘ Inte- 
gration’ may be effective and desirable within individual indus- 
tries. How can you ‘integrate’ different industries? Can you 
‘co-ordinate’ oil and water? 

Mr. McArthur apparently deplores what he refers to as a 
‘prejudice’ for gas or electricity. Why? It was precisely 
because consumers (having a freedom of choice) had a pre- 
judice—one way or the other—for gas or electricity, that 
these two great industries advanced. ‘Co-ordinating’ gas and 
electricity (if that were possible) must inevitably mean control 
and a restriction of the services available to the consumer. 

Mr. McArthur would apparently substitute a three-legged 
race for a perfectly legitimate and healthy four-legged one. 


Yours faithfully, 
WILLIAM M. BOTHWELL. 


Glasgow and Western Division, 
Scottish Gas Board. 


March 16, 1958. 





Personal 


Mr. BRIAN Hitt has been appointed 
Assistant Publicity Manager of the Gas 
Council. Publications Officer of the 
Council since nationalisation, Mr. Hill 
joined the British Commercial Gas Asso- 
ciation as an editorial writer in 1932. He 
has published several books of verse 
translated from the French. 


Mr. R. L. Paice, who has been Sales 
Director of the Igranic Electric Co. Ltd. 
since 1948, has relinquished this position 
and Mr. A. W. Page, as Sales Manager, 
has assumed responsibility for the home 
and export sales organisation. Mr. Paice 
as a Director of the Company will carry 
out special assignments of the Board. 


Mr. J. H. Cornisu, Assistant Produc- 
tion Engineer at the Taunton works of 
the South Western Gas Board, has retired 
after 44 years’ service in the gas industry. 


Mr. J. D. HaAnpysipe has been ap- 
pointed Controller of Research by 
the National Institute of Industrial 
Psychology. 


Mr. J. I. Arrcuison, Chief Clerk with 
the Kirkcaldy undertaking, was presented 
with a clock by his colleagues on leaving 
to take up a new appointment as Group 
Office Manager with the Scottish Gas 
Board, Leven Group. The presentation 
was made by Mr. J. H. Futton, formerly 
Engineer and Manager of the Kirkcaldy 
undertaking and now Group Distributing 
Engineer with the Scottish Gas Board, 
Kirkcaldy /Leven Groups. 


Mr. J. STANLEIGH TURNER has been 
re-elected President of the Coal Utilisa- 
tion Council for the tenth year in suc- 
cession. SIR JOHN CHARRINGTON has been 
re-elected Vice-President. 
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Pictured above are some of those who were present at the recent opening of the 
exhibition of gas cooking and heating appliances, staged by the Pembrokeshire Group 


of the Wales Gas Board at Tenby. 


They are, front row (left to right) the Mayoress 


of Tenby, Mrs. W. W. Fish; Mrs. Clark Jackson; Mr. J. C. Clay, the England ané 
Glamorgan cricketer and Test selector, who officially opened the exhibition; Mr. W. 


Clark Jackson, O.B.E., 


Chairman of the Pembrokeshire Group of the Wales Gas 


Board; the Mayor of Tenby, Alderman W. W. Fish; Mrs. J. C. Clay; and Mr. T. C, 
Hughes, President of the Tenby Chamber of Trade. Back row (left to right) Alderman 
W. Nevin, Mayor of Pembroke, Mr. W. R. Taylor, Engineer, Manager and Secretary 
of the Tenby Undertaking; Mr. M. W. Claye, Town Clerk of Tenby; Mr. J. Lomax, 
Manager of the Pembroke Undertaking (who has since been transferred to Bangor); 
and Mr. John H. Daniels, Deputy Chairman of the Pembrokeshire Group and 
Engineer and Manager of the Milford and Neyland Undertaking. 


Mr. Peter B. Stewart, Manager of 
Millport gasworks since May, 1952, has 
been appointed Manager at Kirkintilloch, 
where he was Assistant Manager before 
going to Millport. He has been succeeded 
by Mr. HuGcH Apams, Cumnock District 
Manager. 


Miss J. FRITH, 0.B.E., General Secre- 
tary of the Women’s Gas Federation, has 
been elected Vice-Chairman of the British 
Federation of Business and Professional 
Women. 


Industrial Psychology 


The 37th annual general meeting of 
the National Institute of Industrial 
Psychology was held in London on 
March 3. The President of the Institute, 
Lord Piercy, c.B.E., was in the Chair. 


Diary of Forthcoming Events 


March 27.—INSTITUTE OF FUEL, SCOT- 
TISH SECTION, Joint meeting with CoAL 
UTILISATION COUNCIL: Royal College 
of Science and Technology, Glasgow. 
‘Domestic Heating Appliances,’ by 
R. H. Rouse. 5.30 p.m. 


March 27.—NortH THAMES G.C.C.: 
Westminster City Hall, London, W.C.2. 


March 27. — INSTITUTE OF FUEL, 
MERSEYSIDE SuB-SECTION: 9, The 
Temple, Dale Street, Liverpool. 
‘Process Steam,’ by L. G. Northcroft. 
0.B.E., followed by annual general 
meeting. 7 p.m. 

March 28.—MANCHESTER AND DISTRICT 
SecTION, I.G.E.: Visit to the Stanlow 
refinery of Shell-Mex at B.P., Ltd. 
Preceded by lunch at Grosvenor Hotel, 
Chester. 


March 29.—LONDON JUNIORS: Visit to 
Watford works, Eastern Gas Board. 


April 1.— SourH EASTERN G.CC.: 
Caxton Hall, Westminster, S.W.1. 
Meeting at 11 a.m. 


April 2. — NortTH WESTERN FUEL 
LUNCHEON CLUB: The Engineers’ Club. 
Albert Square, Manchester 2. ‘ Black 
Diamonds,’ by W. Hodkinson, 0.B.E., 
Deputy-Chairman, N.W.G.B. 


April 3.—NorTH OF ENGLAND SECTION, 
I.G.E.: Northern Gas Board, Tub- 
well Row, Darlington. ‘Co-operation 
between Client and Contractor,’ by 
T. H. Riley, of the Power-Gas Cor- 
poration Ltd. 2.30 p.m. 


April 5.—East oF SCOTLAND JUNIORS: 
Visit to Granton gasworks, Edinburgh. 


April 9. — LONDON AND SOUTHERN 
JUNIORS: Visit to Stewarts & Lloyds at 
Corby. 


April 9.—INSTITUTE OF FuEL (NORTH 
WESTERN SECTION): Engineers’ Club, 
Albert Square, Manchester. Annual 
General Meeting followed by 
* Britain’s Fuel and Power Problems,’ 
by Engineer Rear-Admiral Sir Sydney 
Frew, K.B.E., C.B. 2.15 p.m. 


Obituary 


Miss Mary FRANCES FLACK, Editor of 
the W.G.F. magazine Commentary from 
1947 until 1953, died suddenly last week, 
aged 51. She had written the radio plays 
‘The Ram and the Thicket’ and ‘The 
Beech Tree is Red.’ 


Mr. WILLIAM ERNEST Dyson, one-time 
Chairman of the former Elland-cum- 
Greetland Gas Company and a Director 
and Chairman of other gas undertakings 
at Hemsworth, Kippax, Sherburn, and 
Thurso, has died aged 83. Mr. Ram, 
who retired several years ago, was a past 
President of the North of England Gas 
Managers’ Association. 


Appointments Bureau 


DEMAND FOR 
ENGINEERS 
MAINTAINED 


HE Professional Engineers Appoint- 

ments Bureau in its Report for 1957 
states that a steady demand for engineers 
of all grades was maintained during the 
year although some reduction in the 
numbers of vacancies notified became 
apparent during the latter months. 

Enrolments of engineers with the 
Bureau showed no obvious fluctuations 
and were similar to 1956, although not as 
high as the two previous years, when 
approximately 2,000 enrolments were 
recorded. The numbers of engineers sub- 
mitted to the notified vacancies were 
similar to last year but less than in 1955. 
The fall in vacancies has had its effect 
but it is also due to the changing circum- 
stances of the type of engineers using the 
services of the Bureau. 

Placings have not been quite as high 
as in 1956 which has been partly due to 
the decrease in more junior placings. pre 
dominantly featured in past years. 
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During the recent visit to Britain of Soviet experts in underground gasification, Mr. 
Robert Langford (second from right), head of the underground gasification department 
of Humphreys & Glasgow, Ltd., points out to the Russian engineers equipment at, 
the site near Chesterfield, where the Company is constructing Britain’s underground 


pilot plant for the National Coal Board. 


In the background is the headgear of one 
of the five shafts of the pilot plant, which is expected to be producing gas by thei 


end of this year. 


ELECTRICITY AND 
GAS COMMITTEE 
FIRST MEETING 


HE Committee on Co-operation 

between Area and Scottish Electricity 
and Gas Boards, the constitution of which 
was announced in Parliament on March 
10, 1958, held its first meeting last week 
at the Ministry of Power under the 
Chairmanship of Sir Cecil Weir. 

The Committee decided to invite 
organisations and people interested in this 
field to put in evidence to them. 

Evidence should be sent to the Secre- 
tary of the Committee at the Ministry of 
Power, 10, House South, Millbank, 
London, S.W.1, and the Committee say it 
would be most helpful if it could reach 
them not later than May 23. 


ASSOCIATED LEAD 
MANUFACTURERS 


NEW and larger offices of Associated 
Lead Manufacturers, Ltd., have been 
completed and the various departments 
of the Company previously housed at 
Finsbury Circus and Ibex House are now 
re-housed together at Clements House, 
1418 Gresham Street, London, E.C.2, 
telephone Monarch 4400. 

Associated Lead Manufacturers Export 
Co., Ltd., have also moved to Clements 
House. 


Sc.G.B. Gives Prize 


A gas-operated refrigerator was pre- 
sented by the Scottish Gas Board as a 
prize in Edinburgh’s mass anti-tubercu- 
losis X-ray campaign. 
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Humphreys & Glasgow Ltd. 


Partington Plant 
Model to be 
Seen at Olympia © 


MODEL of the revolutionary £2 

mill. plant to be built at Partington, 
near Manchester, to produce gas by 
hydrogenation of oil or low-grade coal 
will be displayed by Hunmpreys & 
Glasgow, Ltd., on their stand at the first 
Chemical and Petroleum Engineering 
Exhibition at Olympia in June. 

Also featured at the exhibition will 
be the £6.5 mill. Lurgi plant at West- 
field, in Fife. The stand will also include 
a model of plant being designed and 
erected by Humphreys & Glasgow, at 
the new Fuel’ Research _ Station, 
Stevenage, to produce 72,000 cu.ft.— 
120,000 cu.ft. of synthesis gas per day. 
The gas will be used for experiments on 
the Fischer-Tropsch and similar pro- 
cesses of synthesising hydrocarbons. 

The exhibition will also show details 
of a complete mine car handling plant 
installed by the company at Glyncorrwg 
in South Wales for the South Western 
Division of the National Coal Board. 
This plant is run entirely by hydraulic 
power instead of by compressed air. 


B.T.R. Industries Ltd. Chief speaks of 1957 as 
Important Milestone in Progress 


ROUP profit of B.T.R. Industries, 

Ltd., for the year ended September 
30, 1957, before taxation, amounts to 
1,295,804, as compared with £1,752,812 
last year. After providing for taxation 
of £731,660, there remains a net profit 
for the Group of £564,144, as against 
£853,774 last year. The adjustments 
which are set out in the profit and loss 
account, together with the balance 
brought forward from last year of 
£343,060, makes the total amount avail- 
able for appropriation £872,324. 


The Directors have allocated £250,000 
to general reserve, bringing it up to 
£2 mill. and now recommend a final divi- 
dend on the ordinary stock of 10%, 
which, with the interim dividend of 5%, 
repeats a total of 15% for the year. 


In his statement accompanying the 
annual report, the Chairman, Sir Graham 
Hayman, gives details of a number of 
new projects recently undertaken by the 
Group, and says that despite the setback 
to the profit position, the past year had 
been an important milestone in the pro- 
gress of the Company. There had been 
a major readjustment in the organisation 
of the business consequent upon with- 
drawal from tyre manufacture, and they 
had directed their activities and capital 
resources to a widening of industrial 
interests. 


Speaking of the new factory at Faring- 
ton, Lancashire, the Chairman said excel- 
lent progress in construction had been 
made and they were now planning, as a 


first step, to begin the manufacture of 
large roller coverings, wire-braided and 
high pressure hose at the new plant in 
the immediate future. The remainder of 
the process plant would be installed and 
ready for production on a restricted scale 
by the end of April, so that first produc- 
tion units will have been brought into 
operation within 14 months of the con- 
tractors entering the site. 


The Company’s new fire hose, Plasti- 
dry, was becoming accepted on an 
increasing scale, and many technical 
problems associated with the manufac- 
ture of this revolutionary new type hose 
had been overcome, and its quality and 
performance improved. Plans were also 
well forward to produce pipes in rigid 
PVC and in glass fibres, while recently 
they had acquired a licence to manufac- 
ture rigid PVC fittings and valves under 
the patents held by Tube Turns Plastics 
Inc., U.S.A. 


The Company continued to enjoy the 
confidence of the National Coal Board 
and had obtained valuable contracts for 
the supply of PVC conveyor belting. 
Substantial price reductions have been 
made and they were continuing work on 
new types of belting which they believed 
would lead to even better performance 
and lower costs. 

Efforts to expand in the export mar- 
kets had produced encouraging results, 
and the value of the business secured 
during the year showed an increase of 
60%. 





GAS JOURNAL 


Induced Draught Cooling 
Tower is Efficient, 
Economical, and Small 


N important part of modern factory design is the pro- 
vision of a means of water cooling which is efficient, 


economical to operate, and as small as possible. 


A type of 


cooling plant which combines these requirements and which 
is becoming increasingly popular in this country is the 


mechanical cooling tower of the induced 
draught type. In this type of structure 
the fans are situated at the top and 
cause the air to enter the base of the 
tower at a relatively slow speed and to 
leave from the top at high velocity. The 
advantages of this method are that the 
incoming air is circulated more evenly 
through the packing and that recircula- 
tion is not likely to occur. 

Recirculation is a _ difficulty which 
sometimes occurs with mechanical towers 
of the forced draught type. In these 
structures the air is forced into the base 
of the tower at high velocity causing a 
depression into which the saturated 
vapour emerging relatively slowly from 
the top is sometimes drawn and recircu- 
lated through the tower, thus greatly 
lowering its cooling efficiency. 


High Heat Transference 


A British firm of designers of this type 
of plant, Film Cooling Towers (1925) 
Ltd., of Kew Bridge, Brentford, Middle- 
sex, has developed a system of packing 
for induced draught cooling towers which 
provides the greatest possible degree of 
heat transference with a low capital out- 
lay. This system, known as Film Flow, 
distributes the liquid evenly over the 
packed area of the tower and gives the 
cooling air unimpeded access to all parts 
of the packing. 

The water is led to the tower either 
in a closed pipe or in an open culvert 


Exhibition model shows details of the 
Film Flow grid packing unit by Film 
Cooling Towers (1925) Ltd. 


Reinforced concrete shell induced 

draught cooling tower erected for the 

North Thames Gas Board's by-products 

works at Beckton by Film C ooling 
Towers (1925) Ltd. 


from which it is discharged into secon- 
dary troughs through orifices specially 
designed to prevent splashing. From the 
secondary troughs it is fed into weir type 
spreader troughs running the entire 
length or breadth of the tower at a pitch 
of 6 in. The spreader troughs, which 
have specially shaped notches at 2- or 
4-in. intervals, rest on the top layer of 
the tower filling. 


Even Film 

The filling is composed of a number 
of horizontal trays of parallel laths, the 
direction of each layer of laths being at 
right angles to the trays above and below 
it. The effect in plan view is of a grid 
composed of 2 in. square network, and 
the water upon being discharged through 
the trough walls flows down the grid 
packing in an even film changing direc- 
tion through 90° in every 2 in. down 
the whole depth of the stack. 


This method of distribution ensures 


March 26, 1958 


that the entire surface of the packing js 
evenly wetted, providing a very high heat 
exchange co-efficient, which together with 
the fact that the cooling air has a rela- 
tively unimpeded flow throughout, 
effects an economy in the cost of the 
power to drive the fans. Also, by con- 
pletely avoiding the formation of water 
‘drops, there is a smaller loss of water by 
entrainment and the use of baffle plates 
and drift eliminators is unnecessary. 

The salient feature of the Film Flow 
system, however, is the saving in space, 
as the packing depth can be reduced in 
some cases by as much as 50% of the 
space required by the normal drip bar 
packing system. This is reflected in both 
lower capital costs and in considerable 
saving of the power required to obtain 
the pumping head. 


British Design 
Induced draught towers incorporating 
the Film Flow packing system can be 
constructed with shells of reinforced con- 
crete, asbestos cement tile, steel, or 
timber according to individual require 
ments and local conditions. The system 

is entirely of British design. 


Dark Smoke Exemptions will not be 
Automatic, says Clean Air Chief 


HERE seemed to be some misunder- 
standings about what would happen 
when the Clean Air Act came into full 


operation on June 1, said Mr. Arnold 
Marsh, Director of the National Society 
for Clean Air, recently. In particular it 
appeared to be believed by some people 
in industry that they would be able to sit 
back and rely on the so-called seven-year 
exemption section if they exceeded the 
allowable limit of dark smoke emission. 

If they did in fact sit back and do 
nothing, they might be in for a shock. 
The seven years began with the passing 
of the Act in 1956. During the five years 
that remained it was by no means an 
automatic exemption, but simply a 
defence, in proceedings for dark smoke 
emission, if it could be shown that the 


contravention was due to the nature and 
equipment of the plant, was not due to 
failures in maintenance or use, and 

note the all-important and—that it had 
not been practicable to make the neces- 
sary alterations. It followed that it was 
necessary to show why it had not been 
practicable. 

The exemption came in only if the 
local authority was asked, and was will- 
ing, to give a certificate—which would 
have to be renewed each year saying 
that it was satisfied that it had been, 
fact, impracticable to make the altera- 
tions. This certificate would then be cot 
clusive evidence for this particular 
defence, but it would be of no value if 
the contravention was due to other fac 
tors, such as bad firing or maintenance 
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From a paper to the London and Southern Section of the I.G.E., March 18, 1958. 


A Review of Modern Oil Gas-making Methods 


By A. S. TAYLOR, BSc., A.R.L.C. 


and 


G. MILNER, B.Sc., Ph.D., A.R.I.C., M.Inst.Gas E. 


THE POWER-GAS CORPORATION LTD. 


At HOUGH the gas industry has been taking an interest 
for more than 40 years in systems of complete gasification 
based on the non-caking coals, it is only since the war that 
serious interest has been taken in the use of petroleum 
derivatives for the purpose of manufacturing gas (solely from 
the oil) similar in properties to the conventional coal gas 
distributed in the British Isles. It cannot be expected that 
petroleum derivatives will replace the bulk of the coal now 
used by the gas industry, but in certain favoured localities 
it might be possible for petroleum derivatives to replace coal 
completely, particularly in the neighbourhood of large oil 
refineries, since oil refineries adjust their operational con- 
ditions to satisfy the major public demand for certain pro- 
ducts. The availability and price of their products change 
from time to time. So, although ten years ago heavy fuel 
oil appeared to be readily available at prices sufficiently attrac- 
tive to justify its use for gas manufacture in recent years, 
the increased public demand both for heavy fuel oil and for 
diesel oil has made the cheapest source of heat in liquid form 
to be represented by the more volatile petroleum fractions 
sold commercially under such names as primary flash distillate 
(P.F.D.); stabilised light distillate (S.L.D.); virgin naphtha 
(N.V.); light gasworks feedstock (L.G.F.), etc. Although these 
products are the cheapest (on a thermal basis), at the present 
time, the position may change and, in order to maintain the 
cost of gas production as low as practicable, it is desirable 
to develop not only a process but also gas generating equip- 
ment which can treat any petroleum fraction without major 
difficulty. This condition applies particularly where plants 


F'ow diagram of combination of Texaco and Dent oil 
gasification processes. 


are sited at or near refineries, but where an established gas- 
works is already near a refinery, it is possible to utilise a 
number of refinery products, either gas, light distillate, gas oil 
or heavy fuel oil, in plant which might already exist in the 
gasworks, e.g., the modern carburetted water gas plant, 
specifically designed for dealing with heavy fuel oil, can also 
use gas oil for carburetting or may be used for the reforming 
of either light petroleum fractions or refinery gas. 

Interchangeability with town gas may be achieved in a 
number of ways. While it would seem desirable that only one 
stage of manufacture should be employed as, for example, 
a single stage catalytic oil gasification process, it is possible 
to employ a combination of stages or of several processes. 
Thus a gas with high calorific value may be produced directly 
from oil and diluted with suitable gas of lower calorific value 
so as to provide a mixture with the required characteristics. 
Another possibility is to reform a light hydrocarbon to a 
mixture of hydrogen and oxides of carbon and then cold 
enrich this mixture with the same hydrocarbon until the 
calorific value of the final mixture is at the desired level. 
The plant itself, ideally, should be able to handle any feed- 
stock at high thermal efficiencies without major alterations in 
design, although operating conditions may require considerable 
adjustment. The production of heavy tars, carbon black, 
naphthalene, smoke and similar objectionable products should 
not obtain. The plant should require the minimum number 
of attendants and should be able to work for long periods 
without shut-down for major overhauls. All these require- 
ments cannot be fulfilled in one single plant or a single process, 
but with a combination of some of the processes dealt with 
later it is possible to go some way towards achieving them. 

The processes which will be considered in subsequent sections 
of this paper may be classified as: (1) Thermal cracking in 
steam; (2) thermal cracking in a hydrogen rich atmosphere; 
(3) catalytic cracking in steam; (4) partial oxidation. 


Better Understanding 


The theoretical background of these various processes is of 
interest since it may assist in the interpretation of the results 
obtained on plant and help in the better understanding of the 
processes. It is inevitable that some of the reactions which 
normally take place when hydrocarbons are subjected to purely 
thermal cracking also take place to a greater or lesser extent 
in each of the above classified processes. The thermal crack- 
ing reactions start at relatively low temperatures, usually lower 
than those at which hydrogenation and hydrolysis reactions 
occur. The amount of cracking depends both on time and 
temperature, i.e., on the length of time for which the reactant 
is maintained at any one temperature. Consequently, the 
rate of heating to the required reaction temperature is of some 
importance. Hydrocarbon fuels comprise paraffins, olefines, 
aromatic compounds and naphthenes. Lighter fractions of 
commercial petroleum products largely consist of paraffins, but 
as the boiling points and specific gravities of the petroleum 
fractions increase there is also an increase in the proportion 
of olefines, aromatics and naphthenes in relation to the pro- 
portion of paraffins present. Eventually, in the heavy fuel 
oils, paraffins are only present to the extent of about 40%. 
Of the remainder about half is accounted for by naphthenes 
and the residue is made up of roughly equal amounts of 
aromatics and olefines. 

The behaviour of each of these four groups of compounds 
when heated is considered below. By thermal decomposition 
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in the temperature range of the gasification processes (namely 
750 to 1,000°C.) the paraffins break down into free radicals, 
which can interact among themselves in the absence of other 
reactants to give: 

(a) Hydrogen, (b) lower saturated hydrocarbons such as 
methane and ethane, (c) unsaturated hydrocarbons such as 
ethylene and propylene with small amounts of the acetylenes 
and di-olefines, and (d) carbon. 

Secondary and tertiary reactions can then take place, giving 
rise to the formation of aromatic compounds through the 
polymerisation of olefines. The aromatics may form systems 
of condensed rings, the simplest of which is naphthalene, and, 
of course, tars of greater or lesser degrees of mobility. The 
polymerisation reactions just referred to, which give rise to 
naphthalene and thicker tars, proceed more readily at the 
higher temperatures within the range 750 to 1,000°C. Carbon 
or soot is usually formed at temperatures in excess of 1,000°C. 
Olefines on heating initially behave in a similar manner to the 
paraffins, yielding lower saturated and unsaturated hydro- 
carbons as well as carbon. Polymerisation reactions take place 
more readily than is the case with paraffins, and thus tar pro- 
duction or carbon production is likely to be greater. Aromatic 
compounds also break down to some extent, but as they are 
thermally very stable the first step in their decomposition is 
the splitting off of side chains. The latter then react in a 
manner similar to paraffins. Subsequently the tendency is 
towards condensation with the formation of polycyclic com- 
pounds and tars. Naphthenes, which are cyclic saturated 
hydrocarbons, are also thermally quite stable, but the six 
membered ring of cyclohexane is more stable than those with 
a greater or fewer number of carbon atoms. If a side chain 
is present it splits off. The ring may be ruptured with the 
formation of olefines, but there is a tendency for the naphthene 
rings to be dehydrogenated with the formation of aromatic 
compounds. 

The reactions just mentioned occur also below the tem- 
perature range specified but at a much slower rate, so that the 
rate of heating of the feedstock can have a bearing on the 
ultimate result. A simple example is in the determination of 
the Conradson carbon content of an oil. The test is empirical 
in nature and the result obtained depends on the rate of 
heating of the oil during the test. If the rate of heating be 
too slow or too fast as compared with the specified value then 
an erroneous result will be obtained. 


Flow diagram of combination of Texaco and high B.Th.U. 
oil gas processes. 
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It will be appreciated that the choice of feedstock is of majo; 
importance; a highly paraffinic material is preferab] 
gas-making point of view, since the undesirable side -eactions 
giving rise to tars proceed to the smallest extent. he light 
petroleum fractions such as S.L.D. are highly parafiinic, py 
the lower paraffins are also thermally more stable ‘han the 
higher paraffinic, necessitating higher temperatures for thei; 
thermal destruction. If the temperature required for cracking 
be unduly high then soot may be produced in quantity in large 
scale operations. Thus from the point of view of ease of crack- 
ing the higher paraffins are to be preferred and the best com. 
promise is probably represented by gas oil, whenever this 
particular material can be obtained with a high paraffinic ang 
unsaturated hydrocarbon content. When oil is_ thermally 
cracked in the presence of steam, if the temperature be suff- 
ciently high then hydrogen, in addition to that formed by pyro- 
lytic decomposition of the oil, together with carbon dioxide and 
carbon monoxide is formed, presumably by inter-reaction 
between the free radicals (which are the initial products of 
thermal cracking) and the steam. At the same time soot js 
likely to appear because the temperature may still be too low 
to ensure adequate reaction between steam and elemental 
carbon. Under commercial conditions the calorific value of 
the gas may be comparatively low for an oil gas, e.g., 500 
B.Th.U. per cu.ft. but the volume of the gas is greater than 
when conditions are such that gas of more than double this 
calorific value is obtained. When the cracking temperature is 
below 750°C. the reaction between steam and the free radicals 
proceeds so slowly that only a small amount of oxides of carbon 
is formed. The main influence of the steam is physical in the 
sense that it acts as an inert carrier gas, easily removed from 
the product gas by cooling. The condition just described applies 
especially during the production of so-called *‘ High B.T.U’’ oil 
gas where the low carbon monoxide and carbon dioxide con- 
tents of the final gas show the limited extent of the reaction 
with steam. Steam, by reducing the number of collisions 
between molecules and possibly by removing the products 
rapidly after the reactants have attained the optimum decom- 
position temperature, helps to avoid over-cracking and the 
formation of thick viscous tars which under adverse conditions 
can be heavily loaded with soot. Experience has shown that a 
short contact time at the optimum temperature is desirable, 
whereby the number of effective collisions (effective in the 
sense that a chemical reaction results) are reduced to a minimum 
thus avoiding the polymerisation reactions which lead to lower 
thermal yields in gaseous form and to thicker tars. Since the 
reactions involved absorb heat, and adequate time must be 
allowed for heat transfer, a compromise is necessary in practice. 


from a 


Diluting Effect 


During the manufacture of carburetted water gas, oil is 
cracked in an atmosphere rich in hydrogen. Steam and carbon 
monoxide are present as inert gases and have the same 
diluting effect which obtains with steam when ‘ High B.T.U. 
oil gas is being manufactured. Hydrogen also acts as a diluent 
but it also reacts chemically, tending to prevent polymerisation 
reactions by the hydrogenation of unsaturated hydrocarbons. 
Thus it tends to minimise the formation of cyclic compounds. 
It also opposes the dehydrogenation reactions which can occur 
at the temperatures involved. There is an absorption of 
hydrogen by the oil gas constituents during the manufacture of 
carburetted water gas and a study of gas analyses generally 
indicates that the hydrogen content of the gas is less than is 
equivalent to the oxides of carbon, after making allowance for 
the presence of waste or blow gases. A typical C.W.G. analysis 
is shown in Table 1. 


TABLE 1 


co, O, CnHm CO H, CH, C,H, 
5.2 0.4 8.6 30.1 35.9 8.2 19 


If the inert free blue water gas be calculated from this 
analysis it will be found to contain 37.7 volumes of hydrogen, 
whereas the carburetted water gas contains only 35.9 volumes, 
indicating the extent to which hydrogenation has occurred. If, 
however, over-cracking of the oil be permitted through working 
with too high carburetter temperatures, then hydrogen in excess 
of that equivalent to the oxides of carbon may be found. Under 
properly controlled conditions carbon does not appear as 4 
result of side reactions, but some tar is produced. Here, how- 
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within the catalyst bed. It should be appreciated that this 
comment applies to cyclic processes only, where the carbon is 
being burned off with air each cycle, thereby generating heat 


3 
ever, i: is noteworthy that when gas oil or heavy oil is used 
Jor for ca:buretting the tar yield from the oil is much less than 
Na when the same oil is used for the manufacture of * High B.T.U.’ 
ons oil gas. The process of cracking with steam over a catalyst 
ight follows different courses, depending on whether a catalyst based 
but on an alkaline earth, such as the Segas catalyst, or on a metal, 
the such as the Onia-Gegi catalyst, is used. The available evidence F 
heir indicates that the steam reacts with the cracked hydrocarbon 2 
king fragments or free radicals, rather than with the lower hydro- ¥ g 
arge carbons formed from the free radicals and it is the reaction 3 
ack- between steam and free radicals which is catalysed. The § 
‘om- composition of the product gas would then be dependent on the 
this relation between the rate of combination of the free radicals 
and and their rate of reaction with steam, as well as on the speed of 
ally passage through the catalyst bed from the time that the reacting 
uff feedstock reaches the operational temperature. 
yr0- The difference between the Onia-Gegi and the Segas catalysts 
and would seem to be due to the fact that metallic nickel present in 
tion the Onia-Gegi catalyst is capable of promoting the destruction of 
$ ol methane at relatively low temperatures as well as promoting 
at is reactions between steam and the hydrocarbon fragments or free 
low radicals, whereas the Segas catalyst appears to catalyse reactions 
nial between steam and the hydrocarbon fragments which would 
c ol normally form unsaturated hydrocarbons and tars, but has a 
500 negligible effect at the lower temperatures (i.c., be:ow 900°C.) = 
than on the destruction of methane. For both types of catalyst the S$ 
this calorific value of the gas may be controlled by varying the 3 £ 
in temperature, the steam: oil ratio, and the space velocity. If the 3 S 
icals temperature be increased the calorific value will tend to fall, 8 ad 
rbon which might be due to additional reaction with steam, but if : = 
1 the pyrolytic decomposition proceeds too fast the calorific value S 
from might fall, with loss of thermal yield and either an increase in S 
plies tar yield or an increased deposition of carbon on the catalyst, 3 
“oil together with the formation of hydrogen. The converse is Sr) 
con- likely to occur if the temperature of the catalyst be reduced. = 
ction One would expect the calorific value to be reduced if the steam: Me 
S100S oil ratio be increased, by the production of a gas containing a S 
ducts greater proportion of carbon dioxide, since more reaction would i) 
ies be expected to take place between steam and carbon monoxide. _ 
e } 
aioe May Cause Rise 8 
hat a $ 
able, In practice, however, it may be found that an increase in s 
the steam: oil ratio may actually cause a rise in calorific value. ~ 
mum This result may be due to a reduction in the maximum tem- 
Owe! perature which is attained by the reactants in passing through a) 
e the the catalyst bed or to an actual reduction of catalyst bed 3 
a temperature due to the prevention of the deposition of carbon = 
Ctice. = 
5 
> 
: 
= 
2 
ey 





















vil is within the catalyst bed. The space velocity of the reacting 
irbon hydrocarbon vapours may be reduced to lower the calorific 
same value of the gas and, provided that conditions are carefully 
TU: controlled, a lowering of the calorific value may be achieved 
luent without a major loss of output. Generally speaking, at a given 
ation temperature the alkaline earth catalysts are less active than 
bons. the metallic catalysts, but laboratory work suggests that it 
unds. might be easier to control the course of the reaction with the 


START UP 
HEATER 


occur former than with the latter. 

n of The last of the different processes which we are considering 
ire of is partial oxidation and in this the first reaction is a combus- 
erally tion reaction between the hydrocarbons and oxygen, and the 
an is theory of combustion phenomena is applicable to this part of 
“e for the reaction. As there is insufficient oxygen present to com- 
alysis plete the combustion reaction, secondary actions can generally 
take place between surplus hydrocarbons, or the products of 
their thermal cracking, and the carbon dioxide and steam 
tither resulting from the primary oxidation or with carbon 


—— 





N, dioxide or steam which is added with the oxygen. The primary 
97 reaction is extremely fast. The secondary reactions are rela- 
— tively slow and in order to ensure a satisfactory degree of 
> this completion they must take place at a very high temperature. 
rogen, Because of their slowness they control the overall rate of reac- 


umes, tion and hence decide the size of the vessel in which the 
i. If teactions take place. Further consideration is given to the 
»rking importance of the rates of these secondary reactions in a later 


“Xcess section of the paper. 


Under The High B.T.U. Oil Gas Process. In America the Semet- 


$a : ae 
bo Solvay Corporation has worked on the commercial exploitation 
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of the ‘ High B.T.U.” process. With their assistance the Power- 
Gas Corporation Ltd., successfully modified two derelict hand- 
operated Strache-Doppelgas plants in Rome during 1954, con- 
verting them to hydraulically operated units for the operation 
of this process. Since the end of that year these units have 
been operating successfully producing up to 1.2 mill. cu.ft. 
per day per unit of a gas with a calorific value of 1,100 to 1,200 
B.Th.U. per cu.ft. 

More recently a completely new plant has been erected near 
Sydney in Australia for The Petroleum and Chemical Corpora- 
tion of Australia Ltd., comprising three twin vessel hydrauli- 
cally operated units, each rated at 62,500 therms per day when 
using heavy oil containing 10° Conradson carbon. One set 
of generators is spare, so that the normal rated capacity of the 
plant as a whole is 125,000 therms per day. This plant was 
put to work stepwise between September, 1955, and September, 
1956, and the third unit under test actually produced up to 
76,000 therms per day when operated on an oil somewhat 
heavier than normal gas oil, but free from Conradson carbon. 
The actual volumetric production depends on the calorific value 
of the gas being made, and optimum gaseous thermal efficiency 
corresponds approximately to the production of a gas with 
a calorific value of the order of 1,100-1,150 B.Th.U. per cu.ft. 
Although the major source of income is from the sale of 
gas to the Australian Gas Light Co., in Sydney, with whom 
a contract has been made made covering a period of several 
years, the sale of tar mainly for roadmaking, and the recovery 
of crude benzole from the gas are very important sources of 
revenue. Since the parent Company is an oil refinery, 
P.A.C.C.A.L. is favourably placed in respect of its raw mate- 
rial and it is possible to vary the feedstock to suit the demand 
for tar. 


Important Design Feature 


Each gas-making unit consists essentially of two refractory 
brick-lined vessels, connected at the top by a large crossover 
flue. Each vessel is divided by a refractory throat or ‘ dough- 
nut’ into two main parts, the upper portion representing about 
25% of the total volume and serving as a vaporising chamber, 
while the lower, representing the remaining 75%, is almost 
filled with chequer bricks supported on a refractory arch. 
Sufficient space is left immediately beneath the doughnut to 
use as a combustion chamber. A process oil injector is fitted 
to each vaporiser near to the top of the vessel, and heating 
oil burners are placed horizontally in the combustion chamber 
walls just below the doughnuts. The process oil injectors are 
of a relatively simple pressure atomising type, whereas the 
burner oil injectors are somewhat more complex, being of a 
steam assisted atomising type. All injectors are provided with 
steam purges during those phases of the cycle when they are 
not actually in use. Connected to the base of each vessel is 
a ‘riser pipe,’ one being sealed at the top and the other fitted 
with a hand operated rolling stack valve, for use in emergency. 
Near to the top of each riser pipe there is an offtake to a 
waste heat boiler via a hot single face gas valve, and near 
the base of each riser pipe is a main air inlet branch. Between 
the air inlet branch and the hot gas offtake there is another 
short branch leading to a Semet-Solway three way valve and 
Semet-Solvay conical base washbox. Process steam is admitted 
to the generator through a connection mounted on the branch 
used for the main air. The blow or waste gases flow to the 
waste heat boiler through the hot gas valve. The oil gas 
passes through the three way valve to the washbox and then 
directly to the gasholder, which is normally quite hot. Each 
gas-making unit has its own waste heat boiler. The refractory 
throat in each main vessel is an important design feature. 
The oil injected downwards into the vaporiser chamber (known 
as the reactor) meets steam flowing upwards through the throat. 
The increased velocity of the steam as it flows through the 
throat reduces the tendency for oil droplets to fall on to the 
chequer bricks beneath. At the same time vaporised oil and 
steam have an additional opportunity to mix during passage 
through the second doughnut before entering the chequers of 
the second vessel in a downward direction. The oil injector 
nozzle is so designed and fitted that impingement of oil spray 
on the reactor walls is avoided, but some does fall on the 
doughnut, and the latter ensures adequate protection for the 
burner. Furthermore, only the chequers in the centre at 
the top suffer disintegration and blockage during use, so that 
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the chequers near the walls remain open and free for passage 
of steam, oil vapours and air for prolonged pe:iods of 
operation. 

The chequer brick packing of each vessel serves a number 
of purposes. Its first function is the superheating of the steam 
which flows upwards through it, providing a hot atmosphere 
to assist in the vaporising of the oil. The oil/steam mixture 
passes forward and down the packing of the second vessel 
where the oil is decomposed pyrolytically and * fixed’ as gas 
This ‘ fixing’ of the gas is the second function of the chequer 
brick, because when the flow of steam and oil is reversed the 
functions of the two sets of chequer brick packings are also 
reversed. Similarly, in its passage through the generator the 
air is first heated, thus ensuring the best conditions for burning 
off carbonaceous deposits in the vavoriser, and is then cooled 
for the recovery of some heat, before allowing the waste gases 
to go forward to the boiler. The plant is operated cyclically 
on a ‘ blow-make’ system, by means of an automatic hydraulic 
controller. The hydraulic equipment employs the well estab- 
lished Lockheed system and all essential safety and process 
control interlocks have been incorporated in the design. 

The length of the cycle is seven minutes. Of this period 
air is used for about 48% of the cycle and steam is used for 
about 48% of the cycle, the remainder being lost in valve 
movements and in the clearance of interlocks. Burner oil js 
used for about 30% of the total time and process oil js 
injected for about 30%, to 33% of the total time. To achieve 
the maximum oil input and optimum thermal output it is 
necessary to give attention to the composition, calorific value, 
and specific gravity of the gas, and also to the specific gravity 
of the light oil, which is an important by-product, and to 
the viscosity of the washbox tar. The specific gravity of the 
gas is used as the basis to cycle control of the plant, but that 
alone is not sufficient to enable maximum efficiency to be 
achieved or maintained. This requires the other factors to be 
taken into account. The temperatures indicated by the pyro- 
meters located near to the tops of the fixer chequers provide 
a useful means for control. These, together with the cyclically 
indicated specific gravity of the gas, give a fairly rapid indica- 
tion to the plant attendant of any change from normal stead) 
conditions. Ultimate control, however, must be achieved by 
carefully balancing the quantities of process oil injected each 
cycle, and the burner oil consumed each cycle, while main- 
taining rates of flow of air and steam as constant as practicable, 
in conjunction with a careful study of day to day overall 
operating results. 


Total Time Lost 


Over a 14 day test period on this plant, the average number 
of hours of gas-making per day was high at 23.18 hours. Over 
a more extended period of 34 days the total time lost to gas- 
making was 25 hours, of which only 17 were due to routine 
cleaning and inspection, the remainder being due to causes 


external to the gas generating unit. On 23 days a full 24 
hours gas-making was recorded. The loss, averaging 30 minutes 
per day, is comparable with the time lost for ash dips, etc., 
on a carburetted water gas plant operating on gas oil. Over 
the 14 days covered by the recorded data the average thermal 
output was 6% above rated capacity, and the highest dail) 
output is 76,000 therms per day. 

After the first few weeks no really serious difficulty was 
experienced with the handling of the tar produced. The wash- 
box tar and condenser tar were collected separately, and 
information recently received is that washbox tar, after settling, 
contains only 4% moisture while the light tar contains onl) 
1% moisture. The tar was either sold or used as boiler fuel. 
It was found that if the surface tension of the circulating 
liquor was kept below 42 dynes per cm. by the addition ol 
Amine 220, then even the thinnest tar made, which had vis 
cosity equivalent to 16 seconds Saybolt Fural at 122°F 
(equivalent to about 166 seconds Redwood No. | at 122°F) 
separated easily from the liquor. 

When the first attempt was made to burn tar in the gas 
generator at the time of the above test, the output of one 
generator had been worked up to over 70,000 therms pe 
day. The tar burner was such that at this output the flame 
impinged on the wall of the generator directly opposite to the 
burner and there was heavy deposition of carbon. In order 
to avoid carbon deposition the output of the generator had 
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to be reduced to 63,000 therms per day. Consequently tar 
burning was suspended, but subsequently a burner head was 
developed giving a bigger spread to the flame, and this per- 
mitted operation at outputs upwards of 70,000 therms per 
day. 

» Carburetted Water Gas Process.—The carburetted water 
gas process is too well known to need a detailed description, 
but over the years modifications have been made to the car- 
buttor to increase its efficiency and ability to handle different 
types of oil. In course of time the three vessel type of plant 
was further developed so as to incorporate a chequerless car- 
burettor, which was fitted with a water cooled oil injector near 
to its base, so that oil could be injected in an upwards direction 
against the flow of gases, thus helping to minimise the 
deposition of uncracked oil on the carburettor base. The top 
of the carburettor was fitted with baffles to ensure, as far as 
practicable, efficient mixture of the blow gases with secondary 
air, thereby obtaining more rapid ignition and complete com- 
bustion at the start of each blow. It was from this type of 
construction that the name ‘ignition dome’ was derived. The 
equipment was developed by the Semet-Solway Corporation. 
The ignition dome system was an early practical attempt to 
employ the conventional type of plant for the gasification of 
heavy oil containing much Conradson carbon. Despite its 
advantages over plant fitted with a chequered carburettor, 
there were quite a number of drawbacks when the system was 
applied to high capacity generators. Further developments 
by the Semet-Solway Corporation resulted in a_ greatly 
improved modification known as the ‘ reverse flow carburettor ’ 
in which the blow gases and up-run gases from the generator 
enter tangentially near to the base of the carburettor and 
pass upwards through a throat or ‘doughnut.’ The latter 
assists the combustion of the blow gases and in the mixing 
of the up-run gases with the oil which is sprayed in from the 
top of the carburettor, in opposition to the upward flowing up- 
run gases. The portion below the doughnut acts as a trap 
for fliers as well as carbonaceous dust from the oil and is 
fitted with a quick opening door for the removal of dust 
accumulations each shift. In order to make effective use of 
heavy oil additional equipment is needed in the form of primary 
heaters in the oil storage tanks and secondary heaters after 
the pump so that the viscosity of the oil may be lowered 
sufficiently to enable it to be sprayed through pressure 
atomisers. Special features developed by the Semet-Solway 
Corporation are the bottom discharge conical based washbox 
and their three-way valve. The latter is fitted with several 
water sprays so located as to ensure thorough washing of all 
metal surfaces exposed to the gas. These sprays, when kept 
in good working order, completely prevent any accumulations 
either in the valve body or on the valve discs or seats. These 
items are essential for the efficient and convenient use of 
heavy oil. Formerly, emulsions of tar and water were a 
serious problem but a better understanding of the need to 
control carefully the cracking conditions, together with the 
extended use in recent years of surface active agents such as 
Amine 220, Fatchemco and the Bitran products, as additions 
to the circulation liquor, has greatly reduced troubles due to 
emulsion formation or to difficulties associated with separation 
of water from tar. 


Heavy Oil 


Heavy oil has been used on units fitted with ignition dome 
carburettors at a number of plants in this country, including 
Sydenham, Stockton and Southport. 

The tests at Southport indicate that for this particular heavy 
oil the output of gas was only about 75% of that obtained 


when using gas oil. The thermal yield per gal. of heavy oil 
was much lower than that obtained per gal. of gas oil (approx. 
21%). To offset this there was a 14% drop in the amount of 
fixed carbon consumed in the generator per 1,000 cu.ft. of 
gas made. 

So far as we are aware, heavy oil has been used only for 
short trial periods on reverse flow machines in this country, 
namely at Southampton and Ipswich gasworks, but several 
large gas-making units of Power-Gas design are operating suc- 
cessfully in Japan, gasifying oil rich in Conradson carbon. 

Recently, attention has been directed towards the use of the 
more volatile fractions of the refinery products. During the 
summer months of 1956 the reforming of gas from Fawley 
Refinery in C.W.G. began at Southampton. The gas is 
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reformed by passing it through the bed of hot coke in the 
generator, additional connections having been made at genera- 
tor and carburettor bases to facilitate the admission of refinery 
gas. Any carbon which results from pyrolytic decomposition 
forms on the coke particles and is consumed with the coke 
during the blowing period of the cycle. On the up-run, refinery 
gas is admitted to the base of the generator with the steam and 
passes through the coke bed, carburettor, and superheater, to 
the washbox. On the back-run, the gas is admitted at the 
base of the carburettor, where it mixes with the superheated 
steam which has passed up through the generator and out to 
the washbox. The refinery gas has a nominal calorific value 
of 1,300 B.Th.U. per cu.ft. and is reformed to give a mixture 
of blue water gas and reformed gas with a calorific value 
of about 380 B.Th.U. per cu.ft. cold enrichment with more 
refinery gas is used to bring the calorific value up to about 
490 B.Th.U. per cu.ft. American practice has shown that it is 
difficult to prevent the appearance of carbon black or soot 
in the gas if large coke, over 2 in., is used, and a grading of 


+ in. to 2} in. appears to be preferable. 


High Specific Gravity 


The steam:refinery gas ratio is a factor of considerable 
importance in controlling the formation of carbon black, as 
would be expected. If too low a steam: gas ratio is used, the 
gas reforming reactions take paths which result in carbon for- 
mation in the gas phase. This formation is reduced if the ratio 
be increased. The refinery gas has a high specific gravity which 
requires that the specific gravity of the reformed gas must be 
carefully controlled, so that the final enriched gas may possess 
an acceptable specific gravity. As it is not necessary to heat 
the carburettor and superheater up to the temperatures used 
when carburetted water gas is made, a lean blow gas is preferred, 
which results in the comoustion of less carbon in the generator 
than when carburetting with oil is practised. Outputs in excess 
of 4 mill. cu.ft. per day have been achieved in the Southamp- 
ton plant from generators originally installed for the produc- 
tion of 2.5 mill. cu.ft. per day of C.W.G., while the overall 
thermal efficiency, including cold enrichment, is of the order 
of 85%. 

Catalytic Cracking. Jf oil be thermally cracked in the 
presence of steam at temperatures of the order of 700-750°C, 
(as obtains in the * High B.T.U. Oil Gas’ process), a gas of high 
specific gravity and high calorific value results, with a high pro- 
portion of the feedstock appearing as tar. If the temperature 
of reaction be made high enough for the gas made to have 
a calorific value of about 500 B.Th.U. per cu.ft., then much 
carbon black appears in the product. In the former instance 
there is very little reaction with steam, whilst in the latter 
there is more reaction. but the extent is still small, and the 
lower calorific value of the gas made is partly due to pyrolytic 
decomposition of the feedstock with the formation of hydrogen 
and soot. The soot is troublesome to remove from the gas and 
to handle, and the market for it is more limited than that 
for tar. If the reaction between steam and hydrocarbons be 
accelerated catalytically so as to permit operation at moderate 
temperatures with a greater decomposition of the steam, a 
process can be developed whereby gas with the appropriate 
characteristics for distribution in this country can be made. 
The product of the steam hydrocarbon reaction, although 
normally unsuitable for use as town gas, may be employed 
as a carrier gas, which, after enrichment with the original 
hydrocarbon, yields a mixture suitable for distribution. Such 
a method employing mine gas has been practised in recent 
years at Whitehaven by the Northern Gas Board. 

The process may be operated with a number of different feed 
stocks, but with heavier material such as commercial butane, 
and particularly if it contains a high proportion of unsaturated 
hydrocarbons, there is a greater tendency for carbon to be 
deposited on the catalyst mass, which necessitates periodical 
stoppages in gas-making in order to burn it off. The tendency 
for carbon deposition increases as the molecular weight of the 
feedstock increases, and consequently operation of the contin- 
uous type of process with heavy oil has not as yet gone further 
than the experimental stage. One of the factors which limits 
the output from a plant employing catalysts contained in an 
externally heated tube is the rate of heat transfer through 
the walls of the tubes from the heating gas to the reactants. 
In a cyclically operated process there is no tube wall barrier, 
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and the catalyst mass is used to store the heat required for the 
reforming reaction. Any carbon deposited during the gas- 
making phase, which might mask the catalyst and reduce its 
activity, can be burned off during the blowing period, thereby 
contributing towards the heat requirements of the process. 
The amount of heat which can be transferred to the reactants 
cyclically is limited by the amount of heat which can be 
stored in the catalyst bed, by the rate at which heat is con- 
ducted from the inside to the surface of each catalyst particle, 
and by the rate of heat transfer from the surface of the 
particles to the reactants. The cyclic fluctuation in temperature 
is a disadvantage, but this must be accepted as one of the 
consequences of having to remove the deposited carbon. 

The use of a cyclic process also has some influence on the 
properties which the catalyst should possess. The nickel 
catalysts used in the continuous processes diminish in activity 
if they are heated to above about 1,100°C, and the burning off 
process has to be carefully controlled in consequence. This is 
not a serious difficulty, provided that the burning off is done at 
infrequent intervals. In the cyclic process, however, it is 
desirable to burn the carbon off as rapidly as practicable to 
enable the time spent on actual gas-making to be increased. 
Under such circumstances, therefore, a catalyst less sensitive 
to temperature is necessary. It is also desirable to have a 
safety margin of refractoriness, so that excessively high tem- 
peratures which result from maloperation of the plant do not 
damage the catalyst unduiy. Other requirements for the 
catalyst are that it should have a good mechanical strength 
and resistance to thermal shock. The shape should be such 
that the ratio of surface area to volume is high, so as to provide 
a large surface for the reactions, and also to facilitate heat 
transfer to and from the process fluids. The size chosen repre- 
sents a compromise between surface area and pressure loss 
through the bed. By using a catalyst in the form of hollow 
cylinders it is possible to go some way towards meeting these 
requirements. 


Lime the Active Constituent 


Except for catalysts containing nickel, the only other commer- 
cially effective catalyst for the gasification of oils with steam is 
that developed for the Segas process. The active constituent is 
lime, which does not undergo cyclic oxidation and reduction so 
that it is free from the disadvantage which nickel suffers in this 
respect. As the catalyst particles are heated to over 1,400°C. 
during manufacture, their refractoriness is beyond doubt. Since 
the catalyst is the heart of the process, the design and operation 
of the plant must be adjusted to suit the properties of the 
catalyst. The feedstock also influences design and operation as 
different feedstocks require different process conditions. Thus 
at present the production of tar cannot be avoided when heavy 
oils are gasified, and it is desirable to operate the process to 
produce a tar which can be handled without difficulty. On the 
other hand, the more volatile petroleum fractions such as 
S.L.D. can be gasified without the production of tar but, as less 
carbon is deposited on the catalyst, it is necessary to have 
recourse to auxiliary burners to reheat the catalyst to its 
working temperature, because the combustion of the carbon 
does not provide enough heat. 

The largest single units of catalytic oil gas plant, so far as 
the authors are aware, are the Segas units at Ponders End. The 
plant will eventually comprise two units, each with a nominal 
capacity of 3.7 mill. cu.ft. per day of gas with a calorific value 
of 515 B.Th.U. per cu.ft. At present, only one unit is working, 
although the erection of the other is proceeding. The plant was 
originally designed as only a single unit and the waste heat 
boiler was designed with an auxiliary oil-fired burner intended 
to be operated cyclically. Now, a second unit is being built, 
and when it is commissioned, together with a separate oil-fired 
boiler, the waste heat boiler will have its auxiliary burner 
removed, and will function only as a waste heat boiler. When 
only one unit is operating, the auxiliary burner in the waste 
heat boiler is used at maximum output during the run, the 
inlet temperature to the boiler being controlled by excess air. 
During the blow the burner operates at one-third load with 
theoretical air, the inlet temperature being controlled by the 
dilution with blow gas. When both units are working, the 
cycles will be stepped and the boiler will operate on blow gas 
only. 


Partial Oxidation Processes. In addition to processes in 
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which the hydrocarbon is gasified in atmospheres «steam, 
processes have been developed in which oxyg«.\-steam. 
hydrocarbon mixtures, and air-hydrocarbon mixtures, bh ive been 
used. These processes possess the advantage that the primary 
combustion reactions between oxygen and hydro-en are 
exothermic, and supply the heat required by the end» thermic 
reactions between the hydrocarbon and steam, or between the 
hydrocarbon and carbon dioxide. Another advantag« is that 
under certain circumstances it is possible to avoid completely 
the production of tar and to keep carbon formation to a com- 
paratively low figure. This is of value because each of these 
items causes a loss of gasification efficiency. The cheapest 
source of oxygen is air, and its use is exemplified in the process 
described by MacCormac, which was developed under the 
auspices of the former Gas Light & Coke Company for peak 
load and emergency purposes. Air is also used in the auto- 
thermic form of the Koppers-Hasche process. The process 
described by MacCormac is capable of gasifying the heavier 
hydrocarbon oils whereas the latter is limited to the more 
stable and volatile hydrocarbons such as methane, ethane, 
propane and butane. The gaseous product from each of these 
processes has the disadvantage that the nitrogen content is 
high, which in turn causes the specific gravity of the gas to be 
far too high for general distribution unless blended with gases 
from other sources, or unless its distribution can be limited to 
a small locality. 

The use of relatively pure oxygen for gasification only 
becomes economic for large-scale production, and when the gas 
is required under pressure, as in the manufacture of gaseous 
mixtures suitable for ammonia synthesis. Nevertheless, the 
recently developed high pressure partial combustion processes, 
namely, the Texaco process, which has been developed in the 
United States of America, and its counterpart developed in 
Holland, are now attracting the attention of gas engineers. They 
are likely to become of value to the gas industry under condi- 
tions where large-scale manufacture of gas near to oil 
refineries could take advantage of any surplus refinery product 
such as gas, light spirit, or heavy oil. The initial product of 
partial gasification is not, of course, suitable for replacing town 
gas and the high pressure partial gasification process can only 
become of real value when integrated into a system whereby 
the initial product can be upgraded to normal town gas 
requirements. 

The Texaco process is basically simple in principle and rela- 
tively flexible in the feedstock which can be used. Different 
feedstocks, however, such as natural or refinery gas, light spirit, 
heavy oil, or coal tar require different auxiliary equipment to 
bring the fuel to its optimum condition of temperature and 
viscosity before injection into the generator. The process was 
developed after the second world war, but it is the outcome of 
low pressure work done on a commercial scale at Oppau in 
Germany during the war. The normal working temperature 
within the generator is of the order of 1,100°C., but failure of 
controls may result in temperatures three times this value. Thus 
the severe combination of high pressure with high temperatures 
calls for careful design and has led to a gas generator in the 
form of a cylindrical steel pressure vessel lined with successive 
layers of specially selected refractories. Because occasional 
faults in operation are likely to be dangerous, only the highest 
grade material may be employed. 


Adequate Heat Exchange 


The speed at which the process works is controlled by the 
secondary reactions which are sensitive to changes in tempera- 
ture. For these to proceed at a satisfactory speed, adequate 
heat exchange must take place so that heat from the primary 
reactions is readily made available for the secondary reactions. 
Unless the reactants mix quickly and thoroughly as soon 4s 
they enter the reactor there is danger of thermal decomposition 
and coke formation by reactions which take place at a very 
high speed at the temperatures involved. Finally, contact 
between hot free oxygen and the reactor walls can be damaging 
and must be avoided. The reactants are first mixed by means 
of an alloy burner, the dimensions of which must be carefully 
controlled, and which are the result of prolonged experimental 
work. Experience to date has not permitted the use of a 
refractory burner. Not only must the burner ensure effective 
initial mixing but in addition the internal diameter and ‘ength 
of the generator must also be carefully proportioned. Those 
now employed are the result of development work over 2 long 
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period of time. Where gas is required for synthesis purposes 
involving CO conversion, it is convenient to quench the gases 
leaving the generator with water to remove completely carbon 
black, the formation of which apparently is inevitable in these 
processes. If, however, the gas does not need to have its 
composition modified, then waste heat may be recovered in a 
suitably designed boiler. Provision must be made for the 
removal of any soot which may be deposited. 

\s the temperature of reaction is extremely sensitive to the 
fuel: oxygen ratio, great care is needed in instrumentation. The 
originators of the process claim that the normal ratio controllers 
are not satisfactory, and as with many other processes, there is 
need for skill on the part of the operator. Thus each feed 
stream has its own separate pressure and flow controller, with 
an alarm to indicate when the ratio diverges too far from the 
desired value. 


Temperature Alarms 


Pyrometers are in the form of platinum, platinum-rhodium 
thermocouples, protected by refractory tubes. The outside of 
the shell is fitted with temperature alarms to ensure that no 
part exceeds a safe temperature for longer than is necessary to 
shut the plant down and reduce the pressure. Ultimate control 
of the process is by means of the methane content of the 
dry finished gas, and for this purpose infra-red analysers are 
employed. In a table included in the paper showing the per- 
formances of a Texaco plant processing natural gas, fuel oil and 
coal tar, respectively, the cold gas efficiency, i.e., heating value 
of H,+CO/heating value of feed, expressed as a percentage, 
was 81.86%, 83.89% and 86.41%, respectively. 

So far we have discussed only the actual partial gasification 
process, which yields a product quite unsuitable for public 
distribution. There are several variants which may be employed 
for upgrading the gas and typical alternatives are illustrated 
in the following skeleton schemes: 

Scheme 1 would consist of blending purified Texaco gas 
with either refinery gas, LPG, or ‘ High B.T.U.’ oil gas, followed 
by specific gravity adjustment with nitrogen, and final H,S 
removal with iron oxide. 

In scheme 2 the hydrocarbon would be gasified in a Texaco 
generator under pressure, followed by quenching and carbon 
removal which would be followed by CO conversion, CO, 
removal by hot potassium carbonate washing, and final cool- 
ing. The town gas would be prepared by blending either 
propane or butane with fractions of (a) the raw Texaco gas 
after cooling and carbon removal, (b) the converted Texaco gas, 
and (c) converted gas after CO, removal. The mixture of the 
four constituents would be such as to give correct calorific 
value, specific gravity and flame speed. Final purification 
from H.S would be done by means of iron oxide. 

Design Research. When, after the successful overation of 
the first commercial Segas unit on heavy oil at Sydenham, it 
was decided to offer plants of much higher potential capacity, 
namely, 3 mill. to 4 mill. cu.ft. of gas per day, the question 
arose as to whether the design should be based on the three 
vessel arrangement already established for small scale opera- 
tion, or whether the plant could be built more cheaply by 
employing two vessels only. The general configuration of the 
Semet-Solvay design of *‘ High B.Th.U.’ oil gas plant, namely, 
twin vessels connected so as to form an inverted U, had been 
established for several years and after due consideration this 
basis of design was chosen for the large unit to be installed 
at Ponders End. Before the Ponders End unit was completed, 
similar designs for smaller units, namely, 800,000 cu.ft. per 
day for Hameln, and 14 mill. cu.ft. per day for Uxbridge, were 
also developed. The smaller of these was put to work some 
one and a half years ago. 

On putting the Segas unit at Ponders End to work in 
February and March last year, difficulties in operation 
developed which led to the view that the distribution of flow 
of air, steam and oil, was not as uniform as was necessary. 
Thereupon laboratory studies were begun, employing, for the 
purpose of the investigation, 2-dimensional scale models. The 
first studies were for the Ponders End unit, but models were 
made of other units which were either in course of design or 
construction. The fluid used for studying the flow was water 
to which red and blue dyes were added, and the rate of water 
flow through the model was such that generally the flow was 
in the turbulent region. The experiments soon showed that 
flow distribution was not satisfactory either with regard to the 
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flow of air in the one direction or to the flow of steam and 
oil in the reverse direction. By trial and error it was estab- 
lished that fitting baffles of different shapes in the crossover 
flue, and at the bases of the air and steam preheaters enabled 
the distribution of flow to be corrected. Consequently, during 
the summer months of last year the Ponders End unit was 
modified by fitting brick baffles, based upon the laboratory 
experiments, and the units which were being erected at Uxbridge 
were also modified. Both the Ponders End unit and the two 
units at Uxbridge have been operating successfully during 
recent months, the former at outputs from 16,000 to over 
20,000 therms per day and the latter at outputs from 7,000 
to over 10,000 therms per day. The general performance of 
both units confirmed that the modifications based on the labora- 
tory studies were successful. The temperature distribution 
through the catalyst bed as indicated by the pyrometer readings, 
also confirmed the improvement in distribution of flow. Simi- 
lar studies have been made in connection with the purging of 
chequerless carburettors, which becomes increasingly difficult 
as the size of the carburettor increases. A similar considera- 
tion applies to the purging of large cyclones which have been 
fitted on large generators making water gas intended for 
ammonia synthesis. For the study of chequerless carburettors 
3-dimensional models were built in glass and the distribution 
of flow was studied by adding bubbles of air to the stream 
of water which passed through the model. Polarised light 
and a cine-camera enabled a satisfactory record to be made. 


DISCUSSION 


Dr. A. E. Haffner, Chief Engineer, Southern Gas Board 
(Southampton), opening the discussion said that a paper on 
this particular subject was most opportune since there was such 
a wide choice of oil gasification processes with an equally wide 
choice of raw materials. At Southampton, refinery tail gases 
from Fawley were being reformed in three modified carburetted 
water gas sets. The work of modification had been carried out 
speedily and satisfactorily, and at present 4 mill. cu.ft. of re- 
formed gas were being successfully mixed with 20 mill. cu.ft. 
of coal gas. At the present moment carbon and thermal 
balances were being worked out. Referring to Dr. Milner’s use 
of models for investigating the flow of gases through plant, 
he spoke of the effectiveness of pilot plants as a halfway stage 
between the laboratory and the commercial plant, but there 
were still many problems caused by the flow of gases which 
such models helped to solve, but he was uncertain how true 
the comparison was between them and full scale working. 
Models could give an excellent demonstration and were capable 
of showing the relationship between incoming and outgoing 
gases. He thought that, at any rate, models gave good qualita- 
tive results. 

Dr. Milner replying, agreed that models might have a doubt- 
fu] value but they were better than no experiment at all. A 
means of solving the difficulties they were up against when 
considering full scale flow was needed, and these experiments 
were a useful guide. 

Mr. E. O. Rose, Divisional Engineer, Tottenham, E.G.B., said 
that the whole subject of the reforming of hydrocarbon oils 
was both fascinating and tantalising. There were a number of 
processes available for the gasification of oil, but what was 
the ultimate object in view. Was it, he asked, to make a 
diluent in limited quantities; was it to be used as peak load 
gas; was a gas to be made available which would be completely 
interchangeable, having identical characteristics, with conven- 
tional coal gas, or should the gas be made with a different 
calorific value and specific gravity which must still burn at 
low burner pressures. To achieve any of these possibilities the 
C:H ratio must be reduced, carbon must be lost as tar, soot 
or in the blow gases, and hydrogen must be gained from steam, 
so that the exothermic combustion of carbon was balanced 
against the endothermic steam reaction. Mr. Rose went on to 
discuss some of the difficulties met with at the Eastern Gas 
Board’s plant at Ponders End. He spoke of difficulties over 
heat and gas distribution but pointed out that the control and 
performance of the Segas plant had been soundly established. 
The main difficulty at the present moment was with the catalyst, 
the effective life of which was not as long as he might have 
hoped. A catalyst bed had just been opened up after 41 days 
working at an average load of 3.1 mill. cu.ft. per day including 
lost time. 

The surface of the catalyst showed a deep layer of ash and 
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this had caused an increase in back pressure. This deteriora- 
tion of the catalyst only occurred when Venezuelan oil was 
being gasified; Middle East oil did not appear to have any 
effect. The cause of the trouble seemed to be the high vena- 
dium content of the Venezuelan oil since it had been established 
that the outer skin of the catalyst contained 134% of venadium 
pentoxide, which had penetrated and denatured the catalyst 
rather than been deposited on it. This catalyst bed had been 
removed, screened and replaced. It was not yet possible to 
say how long the renewed catalyst bed would run before it 
became inefficient, but 41 days was too short a time for a 
first run with new catalyst. A test was now being started using 
Middle East oil and a fresh catalyst bed. 

He went on to say that he was most interested in the authors’ 
reference to the reforming of light distillates, since he was now 
preparing a specification for a plant solely for the production 
of gas from such distillates, which would be self-contained and 
self-supporting. The plant would form part of a gas production 
station in which only distillates were being gasified. Distillates, 
however, were liable to vary in quality and volatility, from the 
light fraction of sp.gr. of 0.65 and a boiling range of 40°C. 
to 80°C. used at Sydenham to the type described by Cockerham 
and Percival, with the same specific gravity but boiling between 
37°C. and 72°C. Heavier distillates with a specific gravity of 
0.77 and boiling up to 220°C. were being used on some plants 
and he would like to know what had been the effect of using 
these heavier distillates on cyclic plants. Since the heat distribu- 
tion in cyclic plants differed when using light distillates rather 
than heavy oils, he was doubtful if the recovery of waste heat 
steam as well as regenerative working was really worthwhile. 
There was much information needed as to the life of the 
catalyst when gasifying distillates, but it would seem reason- 
able to expect a much longer catalyst life in this case than 
with heavy oils. There was a most important point that must 
be kept in mind when considering distillates and that was their 
sulphur content. It was absolutely essential that all sulphur 
should be removed before the distillates were gasified. 

Mr. E. R. Ward, Sydenham, said that as a result of influences 
outside its control, the competitive power of the gas industry 
was being severely challenged, and was being confronted by 
the problem of developing more eflicient methods of gasifica- 
tion both of conventional and new materials, in which hydro- 
carbon oils were featuring most prominently. Much 
development had taken place lately in the gasification of solid 
fuels. The conventional plant consisting of a static fuel bed 
with solid ash removal and the use of air as a gasifying medium 
was being challenged by up-to-date ideas of fluidised fuel beds, 
fuel dust in suspension or the removal of ash as a fluid and the 
use of oxygen and hydrogen at high pressure as a gasifying 
medium. Dr. Milner’s paper brought out a close parallel 
between such developments and those that were going on in 
the production of gas from fuel oils. In fact, the well known 
processes of oil cracking in steam, air, or water gas were being 
replaced by catalytic cracking, and processes also involving 
oxygen and hydrogen as gasifying media under pressure. These 
processes, applied to solid and liquid fuels, would seem to 
be converging on one another rather than running parallel, and 
there was a possibility that they might be adaptable to either 
form of fuel as economics demanded. Dr. Milner’s paper 
pointed to a combination of processes being successfully 
applied to town gas production, and the thought that plants 
installed for one purpose could be adapted to another was 
most stimulating. 

Mr. G. Dougill, Beckton, commenting on the experiments 
with models, said that they were better than nothing and gave 
an indication of the flow of gases in the plant. He stressed 
the need of flexibility in oil gasification plant design to 
accommodate all types of feedstock, since the accumulation 
of any type of feed stock could be embarrassing. 

Mr. C. Stott, Chairman of Section (Croydon) said that the use 
of models for a 2-dimensional demonstration seemed to be 
causing a flood of comment. Gas should enter the different 
parts of the plant on the axis, and should there be any devia- 
tion from this path, venturis should be used to bring the gas 
flow back on to the axis. 

Mr. A. S. Herber, Harrow, referred to the new oil gasifica- 
tion plant being built at Uxbridge, and said that much useful 
information had been forthcoming from the Ponders End plant 
where difficulties had been foreseen, so that modifications had 
been applied to the Uxbridge plant when under construction. 
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He said that everyone had a great deal of confidence in Dr. 
Milner’s abilities, and it was a great experience to have him 
on the plant when difficulties arose, since he always put for- 
ward the most profound and practical ideas for their solv ion, 
There was still a great deal to learn about oil gasifica:ion, 
and the present paper seemed to be a symposium on the 
knowledge on the subject to date. The difficulties being 
experienced over the life of the catalyst must be overcome. 
He asked whether it was being poisoned by vanadium 
pentoxide or were there other causes such as the sintering of 
the rings. A distillate oil, whether light or heavy, did not 
contain any ash as a residual oil did, so that perhaps its use 
would solve the catalyst deterioration difficulty. So far the 
experience gained from the plant at Uxbridge had been small. 
The two units had a rated capacity of 2 mill. cu.ft. per day 
each, and although this had been realised on the two plants 
individually, 4 mill. cu.ft. had not yet been made in a day 
from both plants working together. Tar troubles had been 
experienced, but difficulties with emulsification were being 
overcome. 


Dr. Milner replying said that although the use of models 
was being severely criticised, it had proved extremely useful in 
solving design problems. The opinions expressed were of 
great value, and he thought that mention would soon be made 
of the Reynolds number as well as other ‘ numbers’ concerned 
with the flow of gases. In fact, it should be realised that when 
such -plant was being designed, the drawing office had very 
considerable experience of successful past designs to draw 
upon, and, on these, new designs for new process plants were 
based. The plants at Ponders End and Uxbridge and others, 
too, were derived from a Semet Solway design, but modifica- 
tions had been necessary. The use of baffles was of doubtful 
success, but the ‘doughnut’ was in fact a small venturi. 
Clients’ demands were sometimes very difficult to meet, and 
the use of models often revealed the cause of some of the 
difficulties. These had demonstrated the chimney effects of 
checkers, and the disturbance in flow caused by bringing in 
air at the bottom of the plant vessel. Designs, then, were 
developed from well established gas making plants, and models 
were only brought in to iron out particular difficulties as 
they occurred. 


Mr. W. Miller, Walton-on-Thames, spoke of the possibilities 
of economies in steam in oil gas plants, and pointed out that 
there were parts of the plant that steam did not purge. As 
it was most important that all oil gas should be purged away 
with the minimum of steam, modifications to the shape of the 
plant vessel should be made, keeping in mind the importance 
of the ratio of surface area to volume. The experiences at 
Sydenham led to a reduction in size of the catalyst vessel 
and so its area. In the production of high C.V. gas, nitrogen 
could be used for purging and diluting, and steam could be 
replaced by hydrogen as a carrier gas, even to as low a tem- 
perature as 500°C. Future developments should take into 
account the temperature savings in the catalyst bed, and the 
preheating of the feed stock would save much of the steam 
necessary for oil vaporisation. 


Dr. Milner, in reply, said he was uncertain whether he could 
answer all the questions raised. Professor Spaggiari, director 
of the Rome gasworks, had advocated changes in the design 
of the ‘doughnut,’ but such theoretical suggestions were not 
necessary practical solutions. Modifications needed very care- 
ful control being exercised by the plant attendants. A more 
practical way is to allow carbon to build up on the ‘ dough- 
nut’ and then put forward some suggestion which is known 
to have worked previously. Every type of oil needs its own 
particular treatment. The suggestion that the surface area 
of the catalyst should be increased by smaller rings would 
mean increased back pressure, which in turn might cause 
damage to brick-lined vessels by the by-passing of hot gases 
behind the brickwork and the attack of the outer casing. There 
was as yet no case for the smaller ring. The use of hydrogen 
as a carrier gas in a ‘High B.T.U.’ plant was already the 
principle underlying the working of a C.W.G. plant. This 
could be easily accomplished by recycling some of the make 
gas which contained 60% hydrogen. The gas make would 
be increased by transmitting heat to the catalyst. The most 
serious damage to the catalyst always took place during the 
‘blow’ when the carbon was burnt off it and its temperature 
might rise to 1,000°-1,050°C. The problem was how to get 
round this and still get a high capacity plant. 
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The Use and Availability of Gas-Coke as a 
Smokeless Fuel in Scotland 


By SYDNEY SMITH, C.B.E., M.Inst.GasE., F.Inst.F., 


CHAIRMAN OF THE SCOTTISH GAS BOARD. 


URING the year ended March 31, 1957, 821,000 tons of 
coke and 180,000 tons of breeze were produced for sale 
at the 140 gasworks then operating throughout Scotland. 

The size and type of carbonising plant installed at these gas- 
works vary considerably and the nature of the coke produced 
is affected by the type of coal carbonised; the size and type of 
carbonising plant; the method and degree of heating the retorts; 
and the treatment of coke after leaving the retorts. We shall 
consider these factors in more detail. 

The Scottish coals which are usually supplied to gasworks are 
not of a strongly-coking nature, consequently the coke pro- 
duced is fairly weak and friable. These low-rank coals, how- 
ever, produce a highly reactive type of coke which is very 
suitable for the open fire, and in this respect they are markedly 
superior to the majority of cokes produced from English coals. 

Coke reactivity is a term used to describe the ability of the 
carbon in coke to combine with other elements or compounds. 
These are normally atmospheric oxygen or steam. When coke 
is gasified for the purpose of making combustible gases either 
by steam or air blast, or by a combination of the two. the 
degree of reactivity is usually of minor importance since the 
temperatures and blast rates employed are such that the actual 
reactivity factor is of minor importance. 

In the use of coke as a space-heating fuel, however, its 
reactivity becomes of greater significance, particularly when it 
is used in appliances where draught is very small, such as the 
domestic open fire. The properties of the coke are then depen- 
dent to a large extent on the rank of the coal carbonised; the 
type of carbonising plant; the method of carbonising; and the 
amount of steaming of the coal charge, insofar as these affect 
the structure of the coke; its volatile-matter content; sizing 
characteristics; and bulk density. 

The usual laboratory test for the evaluation of this property 
is the ‘Critical Air Blast Test’ described in Appendix F of 
the Gas Council Report on Coke Quality (1951). The ‘C.A.B. 
value’ for any particular coke is defined i: terms of the 
volume of air per minute required to keep alight for a period 
of 20 minutes a standard bed of the fuel. Although this C.A.B. 
figure has been found very useful, particularly for works-control 
purposes, it cannot define exactly all the properties involved 
in the overall term ‘reactivity’ The Gas Council have found 
that the open-fire test is a better guide for the assessment of 
reactivity in practice. 

Coals from the Lothians and Fife coalfields are particularly 
suitable in this respect, being classified as rank 800 and 900, 
and in experiments carried out at Edinburgh some 20 years ago 
it was shown that a highly-reactive coke could be obtained 
when selected low-rank coals were carbonised under controlled 
conditions in continuous vertical retorts. 


Low Ash Content Coals 


It is of interest to mention that this technique is basically 
the same as that used to produce the fuel now being marketed 
by the North Thames Gas Board in the London area, under the 
name ‘Cleanglow.’ It is important to note that selected coals 
with a low ash content are required for the production of these 
highly-reactive cokes, and difficulty has been experienced in 
Scotland in the past in obtaining adequate supplies of such 
coals. Further reference to this is made later. 

The type of carbonising plant most favoured in Scotland 
is the continuous vertical retort and this policy has largely been 
cictated by the high reactivity of Scottish coals to steam. The 


coke produced from continuous vertical retorts is of an open 
texture and reactive; unlike that produced in horizontal retorts, 
the coke from which tends to be harder, larger in size and less 
reactive, 

The normal carbonising temperature at the retort face is 
between 1,000° and 1,100°C. and the coke leaving the retort 
usually possesses 1% to 2% of volatile matter. When lower 
carbonising temperatures are employed the volatile matter 
in the coke rises, resulting in a higher reactivity. In the pre- 
paration of ‘Grancole, a special type of coke produced in 
small quantities at Granton gasworks, Edinburgh, selected low- 
ash-content coal from the Lothian coalfields is carbonised at 
temperatures of 750° to 800°C. and the resultant fuel has a 
volatile-matter content of approximately 4%. Cokes such as 
‘Coalite’ and ‘Rexco’ are obtained by carbonising suitable 
low-ash-content coals at reduced temperatures of 600° to 
800°C., leaving a residual volatile matter of about 7% in the 
coke. 


Breeze Formation 


The coke leaving the retorts has a fairly wide size-range, 
and undue breakage with consequent formation of breeze can 
be experienced if it is subjected to rough handling. This is 
particularly so with coke produced from low-rank coal as it 
has a strong tendency to breeze formation. The coke leaving 
the continuous vertical retorts has already been substantially 
cooled by the admission of steam inside the retorts, and little 
or no water spraying is needed on discharge. Consequently, 
the moisture content of the coke can be controlled at a reason- 
ably low figure. An atomising type of water spray is frequently 
used inside the coke extraction chamber of continuous vertical 
retorts; it can be closely controlled and is found to result in 
a coke which is dry enough to be efficiently screened and yet 
reasonably dust-free when loaded into sacks. Coke leaving 
horizontal retorts is red-hot, and water spraying external to 
the retorts is necessary. When this operation is carried out 
correctly, the moisture content of the coke can be controlled 
within fairly reasonable limits. 

The correct preparation of coke involves attention to a 
number of basic factors, not all of which are under the control 
of the gasworks. They are: Reactivity; moisture; ash and shale: 
and sizing. 

The high reactivity of cokes produced from Scottish low-rank 
coals has already been mentioned; reference has also been made 
to the volatile-matter content and its effect upon reactivity; and 
to the need for strict control to be exercised over moisture 
content. On this latter point, however, attention must be paid 
to the fact that coke can cause complaints of dust nuisance if 
it is allowed to become too dry. Ash and shale contents are 
also important; but in this regard the Scottish Gas Board are 
entirely in the hands of the National Coal Board insofar as the 
quality of coal supplies is concerned. It may perhaps be 
appropriate to mention that an increase of 1% in the ash 
content of coal increases the ash content of the resultant coke 
by 1.4%. The effect of ash and shale in coke is referred to 
in more detail later. 

The correct sizing of coke for sale involves the use of 
expensive coke-screening and storage plants, and considerable 
thought has been given to the selection of the most suitable 
size-rangé for Scottish coke. Reference has already been made 
to the large number and variety of gasworks producing coke 
in Scotland; and it will be realised that the coke-screening and 
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storage plants installed at the larger gasworks are usually more 
elaborate and consequently more efficient than those installed 
at the smaller works. During recent years the Scottish Gas 
Board have given a great deal of attention to the installation 
of suitable screening and storage plants. 

The production of gas-coke is a continuous process through- 
out the year. This immediately introduces a stocking problem 
since the demand for coke is at a maximum during the coldest 
winter months and at a minimum during the summer. It is 
perhaps asking too much of the consumer to accept regular 
coke deliveries throughout the year with the object of building 
up a stock at his home during the summer, and therefore the 
major burden of stocking falls upon the gasworks. At January 
1, 1958, the stock of coke held at gasworks throughout Scot- 
land stood at the high figure of 240,000 tons, and the prob- 
lems associated with the handling of such large tonnages are 
considerable. Some degradation of coke occurs during the 
stocking process, resulting in the formation of breeze; and this 
factor, together with the bulk-handling costs involved, makes 
the process of coke stocking quite costly. 

The large variety of purposes for which coke is supplied, 
and the wide range of appliances and variety of sizes in which 
it is used, necessitates the delivery of coke in both large and 
small quantities to consumers, either in bags or as loose loads. 
The Scottish Gas Board are very much aware of the need for 
adequate facilities for the efficient loading of coke into vehicles 
at gasworks; and considerable progress has been made during 
recent years with the installation of coke-loading arrangements 
at works, including the provision of bagging and weighing 
facilities. 


Direct Deliveries 


It can generally be said that the Board make wide use of the 
distributive trade for the delivery of coke to consumers, 
although there are many instances where deliveries are made 
direct by the Board’s own vehicles. Indeed, more than half 
the annual tonnage of coke produced for sale is sold to 
merchants. Exports of coke to foreign countries represent a 
fairly small but important section of coke sales; approximately 
74,000 tons of coke was exported to Norway and Denmark 
during the year ended March 31, 1957, for use chiefly as 
a reducing agent in electric furnaces. The estimated distribu- 
tion of coke to the different categories of consumer during that 
year is—industrial, 353,000 tons; commercial, 190,000 tons; 
domestic, 120,000 tons; and export, 74,000 tons, making a total 
of 737,000 tons. 

It will be noticed that the consumption of coke for domestic 
purposes was 120,000 tons per annum, or approximately 16% 
of all sales, which is considerably less than the figure of 25% 
realised in England and Wales. Undoubtedly there is con- 
siderable scope for the increased use of coke in the home, and 
it may well be that the reason for the apparent apathy exhibited 
by the domestic consumer towards the use of coke lies in a 
lack of information concerning its true value as a domestic 
fuel. 

The love of the British people for the ‘ flickering flame of 
the coal fire’ dies hard, and a considerable degree of education 
is usually necessary before the average consumer can be 
convinced that the burning of coal in the domestic graie is 
wasteful, and that it contributes substantially to the pollution 
of the atmosphere. Having convinced him of this, it is then 
necessary to educate him in the correct size for his immediate 
purposes, and in the most efficient and economical method of 
burning. It is towards this end that coke publicity campaigns 
are conducted. 

The Scottish Gas Board have submitted for approval to the 
Ministry of Power, a scheme for the re-organisation of market- 
ing arrangements for gas-coke in Scotland. When approved 
the marketing scheme will supersede all existing arrangements 
and will cover prices at works for varying tonnages, delivered 
prices, and merchants’ margins. 

The main objects of the scheme are the removal of existing 
anomalies in works and delivered prices by fixing uniform 
maximum prices throughout a number of zones; the equitable 
distribution of the available supplies of gas-coke throughout 
the Board’s Area; the provision of an improved standard of 
service to consumers; and the improvement and standardisation 
of merchants’ margins by relating them to the service provided 
by the merchants. 
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It is not within the scope of this paper to give a cat: ogue 
of the different types of coke-burning appliances or the v: vious 
usages of coke. Broadly speaking, coke-burning applianc:. can 
be either of the open-fire (or openable) type, or the close !-fire 
type, and both are used in the domestic and industrial ields. 
Each type of fire demands different properties in the coke 
supplied. 

The characteristics of the coke which determine its suit- 
ability for the open fire are the time from cold requircd to 
burn up to a good red fire giving a radiated heat of 5,000 
B.Th.U. per hour; and the heat radiated during a prolonged 
period, including refuelling periods. The ease of ignition 
obtained when using Scottish cokes is marked, while the 
improved performance shown by ‘Grancole’ over other cokes 
is evident. Ignitability is one of the most frequently criticised 
properties of coke, and it is fortunate that Scottish cokes are 
generally superior in this respect to English cokes. The reason 
has been explained and it is a direct function of coal rank, 
Nevertheless coke cannot be expected to exhibit the same ease 
of ignition as coal, and the use of a correctly designed coke- 
grate fitted with an integral gas burner or an independent gas 
burner is essential for satisfactory ignition. 

Various other factors affect the behaviour of coke in the 
open-fire. The most suitable size of coke for the open-fire is 
that referred to as number 2 (1-in. to 2-in. range) although with 
the more reactive Scottish cokes produced from Fife and 
Lothians coals little difficulty is experienced in burning coke 
of size }-in. and upwards. The ease of ignition and the reacti- 
vity of coke increases as the volatile-matter content increases 
up to about 5%, but above this figure there appears to be little 
improvement. The ash content of coke (provided it is within 
reasonable limits) does not appear to affect the ignition proper- 
ties but it has a decided effect upon the rate of heat radiation. 
The ash in some Scottish cokes is light and flocculent and is 
particularly liable to exert a cloaking effect upon the fuel, there- 
by tending to reduce the radiated heat. This is particularly true 
of the coke produced from Fife coal, which has a very light 
ash. Light raking of the fuel bed and firebars, however, 
quickly restores the combustion rate and radiation output. 
The presence of shale in coke (caused by the presence of 
shale in the coal supplied) can give rise to the objectionable 
effect of ‘ sparking and spitting’ which is sometimes experienced 
when refuelling an open coke fire. 

Sparking can be caused by moisture trapped between bands 
of shale—when the shale is heated the moisture is converted 
to steam and bursts the shale with some force and noise; and 
by differential expansion of coke and bands of shale (or 
pyrites) resulting in small pieces of carbon and shale breaking 
away with a sparking effect. The phenomena of sparking is 
caused mainly by the presence of shale in the coal supplied, and 
it seems that the only real cure is to supply low-ash-content 
shale-free coal to the gasworks. 


Coke for the Closed Appliance 


Most closed appliances are in continuous or partly continuous 
use, and ignitability of coke is not so important. The greater 
draught obtained in closed appliances assists ease of ignition 
and the maintenance of fue] bed temperatures, and for these 
reasons the problem of supplying a suitable coke for the 
domestic closed appliance is much less difficult than the prob- 
lem of supplying coke for the open-fire. The most suitable 
size of coke usually supplied for the closed appliance is that 
known as Number 3 (4-in. to 14-in. range) although smaller 
sizes are also used successfully. The high reactivity of Scottish 
cokes demands close attention to damper control if slow com- 
bustion rates are required, as, for instance, during night time. 
The coke consumption of the average household in Scotland 
is usually small, and varies from 1 cwt. to 24 cwt. a week, 
depending upon the appliances in use. 

Generally, industrial appliances do not require a coke with 
a high degree of reactivity or ignitability. The larger furnaces 
require a hard, large-sized coke while the smaller furnaces 
require a fairly hard, smaller-sized coke. The performance 
of the furnace essentially depends upon rate of air flow through 
the fuel bed and complete combustion, and this in turn depends 
upon uniformity of voidage in the fuel bed. Hence a uniform 
and fairly large-size coke is usually considered to be desirable. 

The general implications of the Clean Air Act will by now 
have become apparent to most people. The Act is intended to 
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Pelleted Oxide (Gastechnik) Purifiers. 


We are pleased to announce that we have been entrusted 
with contracts by the following clients: - 


Humphreys & Glasgow Ltd. 


Industrial Research). 


120,000 


Imperial Chemical 
15,200,000 
8,300,000 


Imperial Chemical 
200,000 


North* Eastern Gas 
500 , 000 
4,000,000 
2,400,000 


South Western Gas 
12,000,000 
4,000,000 


cu. ft. per day 


Industries Ltd. 
cu. ft. per day 
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Industries Ltd. 
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Board. 
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per 
per 
per 
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day 
day 
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Southern Gas Board. 


8,000,000 


cu. per day 


Rd. Thomas & Baldwins 


1,000,000 cu. ft. 


Wales Gas Board. 
8,000,000 


6,000,000 cu. ft. 
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‘With sulphur extraction plant. 


(For the Department of Scientific and 


capacity. 


(Billingham Division). 
capacity. (High Pressure). 
capacity. (Low Pressure). * 


(Dyestuffs Division). 


capacity. (In operation). 


capacity. 
capacity. 
capacity. 


(In operation). 


capacity. 
capacity. 


operation). 


capacity. 
capacity. 


operation). 


capacity. 
capacity. 


operation). 


Comprehensive technical literature is in the course of 


preparation, 


in the meantime future announcements will outline some of 


the advantages of this type of plant. 
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THE FORTY TWO 


Eye-Level Grill, raised oven, 
storage drawer. Incorporates 
features which make it 
outstanding in its price range. 


q THE CADET 


For the smaller household. 
With or without plate rack, and 
with both short or long legs. 


NEW WORLD} 


PRODUCT OF Radiation Lid 
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THE FORTY ONE 
A low price family cooker 


which should have a great appeal in 
the popular market. 


THE RANGETTE 


Automatic hotplate ignition, 

folding Comfort-Level Grill, 

raised oven, warming chamber, 
storage compartment. Only 324” wide. 


Bigger than ever National advertising 
campaign, with pages in full colour, starts 
with the March issues of the leading 
Women’s Weekly and Monthly Magazines. 
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“make provision for abating the pollution of the air. The 
first part of the Act has already come into force in Scotland 
and the remaining sections will come into operation on June 
1, 1958. Section 2 of the Act empowers local authorities to 
declare the whole or any part of their area to be a smoke- 
control area by means of an order confirmed by the Secretary 
of State. Before local authorities can make an order in respect 
of such areas a survey of all premises in the proposed area 
must be made; and, among other things, the availability of 
suitable fuels must be confirmed. In order to assist the Secre- 
tary of State for Scotland in deciding whether supplies of 
smokeless fuel can be made available, the Ministry of Power 
has set up an advisory committee under the chairmanship of 
the Senior Scottish Officer of the Ministry of Power. This 
committee consists of representatives of the producers and 
distributors of smokeless fuels. 

In accordance with the provisions of the Clean Air Act, the 
Secretary of State appointed in November, 1957, a consultative 
council called ‘The Clean Air Council for Scotland’ which 
had as its objects . . . ‘the purpose of reviewing the progress 
made in abating the pollution of the air in Scotland’; and. . . 
‘obtaining the advice of persons having special knowledge, 
experience, or responsibility in regard to prevention of pollution 
of the air.’ 

The authorised fuels which can be used in smoke-control 
areas are gas, electricity and solid smokeless fuels, and it seems 
fairly certain that of these three types, gas-coke will be the one 
chiefly used. 

It is exceedingly difficult to estimate the increased quantities 
of gas-coke which may be required for smoke-control areas 
in the future. The speed of development of smoke-control 
areas is indefinite, and until Councils obtain the experience and 
the staff to deal with the problems associated with smoke- 
control areas, this is perhaps understandable. 

In an attempt, however, to assess the demands which may be 
made upon gas-coke for known smoke-control areas during the 
next three or four years, it has been estimated that approxi- 
mately 6,500 houses will come under smoke-control orders 
during that period. If we assume that all the houses will use 
gas-coke then the annual requirements will total approximately 
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19,450 tons. This is quite a substantial tonnage but 
a very small proportion of the total coke produced 
difficulty is anticipated in meeting this demand. 

The history of coke development in Scotland u; 
present time has followed the familiar but rather 
pattern usually associated with industrial products 
standing. Beginning as an unwanted child and qu 
shadowed (in those days!) by its glamorous sister, g: 
reluctantly been accepted during its years of adolesce 
now, having reached full maturity, it has been 
recognition by its master, the Minister of Power. 

The familiar and somewhat contemptuous refe1 
‘char’ in Scotland reveals that gas-coke has by no means 
gained universal favour as a domestic fuel. Complainis made 
against it by those who are opposed to its use as a domestic 
fuel are well known; and it would be blinding ourselves to the 
facts if we were to expect a wholesale and voluntary change- 
over from coal to coke to be made by the average domestic 
consumer. Nevertheless, if the Clean Air Act is to become 
a success, it is evident that gas-coke must play the main réle 
in the replacement of coal for many years to come. 

The problem is three-fold—the domestic consumer must be 
educated and instructed in the correct appreciation and use 
of gas-coke; local councils must ensure that the basic require- 
ments for its satisfactory use in domestic dwellings are complied 
with, namely the installation of properly designed coke grates 
fitted with facilities for gas ignition; and the Scottish Gas Board 
must ensure that adequate supplies of the correct size and type 
are available. 

This paper so far has attempted to outline the steps which 
have been taken and the progress which has been made by 
the Scottish Gas Board to provide the correct type of fuel for 
the consumer. It is now necessary to refer to the availability 
of gas-coke in Scotland in future years. Up to the present, pro- 
duction has kept more-or-less in step with the production of 
gas. Coke stocks have risen and fallen but generally the level 
of supply and demand has been maintained. The present high 
stocks are expected to revert to their usual level following a 
normal winter. 

Now, for the first time, as a result of the Clean Air Act, 
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he gas industry in Scotland is faced with the possibility of 
peing called on to provide quantities of coke additional to 
normal production. It has been necessary to examine the ways 
in which this can be done. Fortunately, the gas production 
process as carried out in orthodox carbonising plants and car- 
puretted-water-gas plants is extremely flexible, and the yields 
of gas and coke obtained from one ton of coal can be varied 
within generous limits. by suitable variation in carbonising 
techniques and carburetted-water-gas production. The two 
main methods which would be employed to increase the avail- 
ability of coke for sale in the future are variation of the rela- 
tive quantities of coal-gas and carburetted water-gas made at 
gasworks, and by increasing the calorific value of the gas 
produced from continuous vertical retorts. The estimated addi- 
tional quantity which could be made available in this way is 
approximately 120,000 tons per annum. 

The methods of gas manufacture referred to are orthodox 
and the flexibility of the processes is traditional, having been 
practised to a certain extent for many years in accordance 
with the natural laws of coke supply and demand. The gas 
industry in Scotland, however, is moving away from these long- 
established processes of gas manufacture, not from choice but 
from economic necessity, and the new sources of gas supply 
which will become available in the future will be dissociated 
from coke production. These may include coke-oven gas in 
greatly increased quantities; considerable quantities of gas pro- 
duced by the high-pressure complete gasification of low-grade 
non-caking coal; moderate quantities of methane drained from 
mines; and small quantities of natural gas. 

The total volume of gas to be supplied from all these new 
sources may amount to approximately 50 mill. cu.ft. per day 
and would be equivalent to the quantity of gas produced from 
the carbonisation of 780,000 tons of gas-making coals a year. 
Because of the reducing availability of good-quality gas-making 
coals, this saving would represent a very real contribution 
towards the national interest, but of course there would be 
a proportional reduction in the quantity of coke and breeze 
made for sale amounting to about 260,000 tons and 59,000 
tons respectively. 

This may seem to be rather an ‘ about face’ and at this stage 
of the paper it would be excusable if a state of mental contra- 
diction were thought to exist. On the one hand, the gas 
industry in Scotland is expecting an increase in the demand 
for coke and is standing poised, ready to employ the full 
flexibility inherent in its orthodox gas manufacturing processes 
for the purpose of increasing the production of coke; and, on 
the other hand, as a result of the introduction of new tech- 
niques, the production of coke for sale would undoubtedly 
fall. The position thus becomes either fascinating or desperate, 
according to one’s point of view and interest in the supply 
or the demand of gas-coke. 


Depends on Coal Board 


Arising from the introduction of the new sources of gas 
supply, it is to be expected that certain gasworks in suitable 
condition which would no longer be required for gas produc- 
tion would become available for use as coke-production works 


if required. In the knowledge that the new methods and 
sources of gas supply would release approximately 780,000 
tons of gas-making coal previously used for gas production by 
orthodox methods, it should be possible to arrange to supply 
the proposed coke-production works with a selected proportion 
of low-ash-content (and preferably shale-free) coals. If this 
is possible we have then the basic requirements for the pro- 
duction of a specially prepared solid smokeless fuel, namely, 
suitable carbonising plants and suitable coals; but much 
depends upon the ability and co-operation of the Scottish 
Division of the National Coal Board to supply suitable low- 
tank coals of low ash-content in the required quantities. 

The operation of this type of works would be based upon 
carbonisation at reduced temperatures in order to achieve 
high reactivity by leaving about 5% volatile matter in the coke. 
and carefully controlling the moisture content with strict atten- 
tion to efficient screening in order to achieve a uniform size. 
The gas produced during carbonisation would be used for 
heating the retorts, thus releasing additional coke for sale; any 

s gas being available for distribution after purification. 
senomics of coke production from this type of works 
quire very careful study; but it is anticipated that a 
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smokeless fuel produced in this way would merit a higher 
selling price than normal gas-coke because of the higher cost 
of production and better quality. It is possible that consider- 
able quantities of smokeless fuel could be made available by 
this means, provided that suitable coals could be made 
available. 

In considering the problems associated with the replacement 
of coal by smokeless fuel, it is comparatively easy to forget 
that the plan must of necessity be of longer-term and on a very 
large scale if it is to succeed in its purpose of ‘ abating the pollu- 
tion of the air.’ If, as it must be, the Clean Air Act is taken 
seriously by all concerned, then the tonnage of smokeless fuel 
to be placed on the market in Scotland is very considerable 
indeed. The gas industry this side of the border is fortunate 
to possess both the facilities and the flexibility in its processes 
to enable substantially increased quantities of gas-coke to be 
made available; and it must be remembered that gas-coke pro- 
duced by the high-temperature carbonisation of coal still 
remains the cheapest carbonised fuel available. If the consu- 
mer insists upon a more reactive, specially-prepared smokeless 
fuel then the cost must inevitably increase. The alternative 
is for the domestic consumer to install closed appliances 
capable of burning a less reactive fuel. 

The Scottish Gas Board have planned for important and 
far-reaching changes in their gas production processes for the 
future. The changes in coke production could be just as 
significant. The pattern of future gas-coke demand must, how- 
ever, begin to emerge from the present rather vague picture 
before much progress can be made. Provided that everyone 
concerned is determind to ensure that smokeless fuel is used 
to the best possible advantage, there is little doubt that the 
aims and ideals of the Clean Air Act will eventually be 
realised. 


DISCUSSION 


Opening the discussion, Mr, A. McFadyen, Glasgow, referred 
to the findings of the Beaver Committee and their statement 
that gas coke would require to meet the demands for smokeless 
solid fuels for many years to come. He also expressed con- 
cern that the introduction of high-pressure total gasification 
and the loss of coke through that process would mean a reduc- 
tion in the over-all availability of coke in Scotland. He also 
stated that he had found that the use of gas for domestic 
heating, if properly controlled, could be cheaper than coke. 

In reply, Mr. Smith reminded Mr. McFadyen that he had 
stated in his paper that if high-pressure total gasification plant 
were decided upon, it was their intention to keep in produc- 
tion suitable gasworks to be used for the manufacture of a 
prepared smokeless solid fuel, and in these works to use gas 
for under firing. By doing this the coke available for sale, 
instead of being 7 to 8 cwt. per ton from orthodox works, 
would probably be 13 cwt. per ton. To do this they hoped 
that they would be able to obtain from the Scottish Division 
of the National Coal Board a sufficient quantity of specially 
selected low ash coals. 

Mr. G. J. B. Cox, Edinburgh, referred to the manufacture 
of Grancole and to the difficulty being experienced in obtaining 
even reasonable supplies of low ash coals. He stated that there 
was one particular pit in the Lothians which had an output 
of 450 tons a day of low ash coal and all that they could 
obtain from the Coal Board was 50 tons a day. Because of 
this they were restricted in the production of Grancole, and 
although they had tried coals from other pits none was so 
suitable as the particular coal to which he referred. There 
was room, he added, for much greater publicity for coke, and 
he hoped that the Scottish Gas Board would do something 
in this connection. 

Mr. Smith said the whole question of publicity in relation 
to coke was under consideration, and the results would be 
seen in the near future. 

Mr. Maskell, Renfrew, referred to a recent visit to the 
United States, and the use of gas for central heating in that 
country. He could not understand why coke should be dearer 
than coal; neither could he understand why the introduction 
of a coke marketing scheme should result in an increase in 
price. In his opinion coke had had a consistently bad reputa- 
tion, one reason for which was high moisture content, and he 
suggested that coke should be sold by volume. He was 
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interested in the remark by Mr. McFadyen that in certain 
circumstances domestic heating by gas could cost less than 
coke, and he wondered how this could be done. 


Mr. Smith reminded him that gas supplied in America was 
mainly natural gas—this was why costs of gas heating in 
America were so very much cheaper. Mr. Smith also pointed 
out that with orthdox methods of gas production it took two 
tons of coal to produce one ton of coke. That was the main 
reason why coke in Scotland compared in price with grade 3 
and 4 house coals. The reason why the coke marketing scheme 
would result in increases in the price of coke in certain zones 
was by reason of the fact that existing anomalies in the work- 
ings of delivered prices had to be removed and uniform prices 
had to be introduced throughout a number of zones. Another 
reason was the improvement and standardisation of merchants’ 
margins, which were at present out of step with coal. As these 
things would cost money, it had to be recovered in the price 
of coke. If this were not done, the increased expenditure would 
have to be recovered from the price of gas and why should 
the gas consumer have to subsidise the user of coke? 


Half-price Gas 


Mr. Smith went on to say there was something in the remark 
that coke had had a bad reputation in the past, but much 
progress in improving the preparation of coke had been made 
all over the country and these improvements were still going 
on. In Scandinavia it was quite common for coke to be sold 
by volume, but it was a method which had not found much 
favour in this country. On the question of the cost of domestic 
gas heating as compared with coke, he pointed out that the 
Scottish Gas Board last July had introduced an optional two- 
part tariff, whereby the payment of a fixed charge of 30s. per 
quarter would mean that the consumer could obtain all gas 
consumed at half price. 

Professor Nisbet said that if serious steps were not taken 
to improve the quality and preparation of coke, he could see 
difficulties in implementing the requirements of the Clean Air 
Act. He had long held the opinion that gasworks or coke 
ovens should be sited at the pithead because it was much better 
to pump gas through mains than to haul coal by rail. 

In reply, Mr. Smith said if they did introduce high-pressure 
total gasification, the works would indeed be sited very close 
to the source of coal supply. 


Dr. Chamberlain, National Coal Board, said the demand for 
domestic coal in Scotland amounted to about 4 mill. tons and 
that 2 mill. tons could be taken as a rough estimate of the 
requirements of the cities of Edinburgh and Glasgow. He 
wondered how, in these circumstances, the Scottish Gas Board 
could supply the demand for smokeless solid fuel if it were 
to replace coal. Indeed, he wondered who should take the 
responsibility for the supply of solid smokeless fuel. 

He went on to refer to the abundant supply of electricity 
which would be available from atomic energy in the next 
decade and said the requirements of the Clean Air Act from 
that time onwards might be covered by the use of that 
electricity. The sales of coke by the Scottish Gas Board for 
the year ended March 31, 1957, amounted in total to 737,000 
tons. Would it be possible in the meantime for solid smokeless 
fuels to be manufactured independently of gas in view of the 
fact that abundant supplies of electricity would become avail- 
able in the next ten years? 

Mr. Smith reminded him, in relation to the supply of electri- 
city from atomic energy, that a recent statement by the Minister 
of Power said that by 1965 there would be a shortfall of 
energy in this country of 18 mill. tons of coal equivalent. 
Had Dr. Chamberlain any suggestions in mind as to how this 
shortfall could be made up? The Scottish Gas Board were 
carbonising in round figures 2.4 mill. tons of coal a year. On 
the point of producing solid smokeless fuel independent of 
gas, if this took place instead of 800,000 tons of gas coke a year 
being available, the figure of 800,000 tons in those conditions 
could become 1.5 mill. tons and that would go a long way 
toward supplying the smokeless fuel to replace the domestic 
coal requirements of the cities of Edinburgh and Glasgow. 


‘Mr. Austen said gas coke could make a most important 
contribution to clean air, but coke appliances should be 
correctly designed and particular attention paid to the bar 
spacing of the grate. It was normal practice for a coal fire 
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to have a spacing of } in. but it was absolutely n 
fires designed to burn coke that the spacing sh: 
He doubted very much whether the air blast fi; 
very real significance; so many different factors 
the performance of coke in a domestic grate. | 
interested in the proposal of the Scottish Gas Boa: 
a prepared smokeless solid fuel of good quality a 
that the time would not be too far distant when 
possible to obtain supplies. 
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Mr. Paterson said one of the most important 
factors to the improved quality of coke was th 
supplied to the gasworks should be of consist quality. 
Because of the quality of coal supplies varying beiween good 
and bad, the quality of coke varied between good and bad 
and this gave rise to serious complaints by consumers. If the 
quality of coal supplied could be maintained even ai a medium 
level, the quality of the resultant coke would be consistently 
medium and this would result in a tremendous lessening of 
complaints from consumers. Consumers failed to realise that 
the Gas Board were entirely in the hands of the Coal Board 
concerning the quality of coal supplied. Referring to the sales 
of domestic coke in Scotland at 16% of the total sales as 
compared with 25% in England and Wales, he said this might 
be due to the traditional back boiler used in Scotland com- 
pared with the independent coke boiler installed in the majority 
of houses, particularly in the south of England. It was his 
experience, he said, that the type of extractor used in vertical 
retorts had quite a considerable influence on the quality of 
coke. 


vntributing 
the coal 


Mr. Philip referred to a British standard specification for 
coke which he thought might result in a general improvement 
in coke quality. In relation to Mr. Paterson’s comment on 
back boilers, a back boiler could operate with an efficiency of 
60% which compared very favourably with the efficiency of 
a closed stove of between 55 and 60%. A good many con- 
plaints of coke quality arose from shale, due to shale in the 
original coal. If solid smokeless fuels were to gain favour in 
domestic use, they must be produced from low ash coal. It 
was necessary that coke publicity should be channelled to 
educate the public into the advantages to be gained from the 
use of a smokeless solid fuel in relation to clean air. 


Mr. Ashford, Institute of Fuel, also mentioned the imple- 
mentation of the Clean Air Act and the difficulty of storing 
sufficient quantities of coke in the coal bunkers normally 
provided in houses in Scotland. If the coke were too wel 
that gave rise to complaints of dust. The smell of coke cor'd 
be objectionable in storage, and he thought, like other speakers 
that more attention should be paid to the moisture content of 
coke. 


Safe Electrical Apparatus 


HE principal new feature of British Standard for Intrins:- 


cally Safe Electrical Apparatus and Circuits (BS 
12591958), revision of B.S. 1259:1945, is the introduction of 
a list of flammable gases and vapours in respect of which 
apparatus may be accepted for test and possible subsequen! 
certification. These gases and vapours are placed in four 
classes (methane, pentane, ethylene, hydrogen) for the pur 
poses of tests which are described in the appendix. The 
standard specifies general requirements for all types of ele 
trical equipments which may be regarded as being safe for 
use in dangerous-explosive atmospheres, such as coal-mines, oi 
and petroleum stores and in industry generally) by virtue 0 
their electrical design and circuit characteristics—as opposed 
to equipment in a flameproof enclosure (for which the appit 
priate standard is B.S. 229). 

The term ‘ intrinsically safe,’ as applied to electric circuits atl 
apparatus, is defined; and the standard includes informatie 
and requirements relating to the certification of equipment ® 
described. Three appendices provide much useful informatio 
on the principles and tests for intrinsic safety, together wit 
a full list of references to technical reports and publicatio® 
issued by the Electrical Research Association and the Safett 
in Mines Research Establishment. Copies of the Standart 
may be obtained from the British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1. Price 4s. 








